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AUTHOR’S PREFACE. 


Tms volume concludes the systematic account of the Nema- 
fodes knoivn to occur m India, Ceylon and Burma The plan 
followed IS the same as m the first volume, and the same 
sources of information (see vol i, p vm) have been consulted 
for the names of hosts, with the addition of the foUowmg * 

' Fauna of Bntish India ’ 

Diptera, vol iv, by S B -Christophers (1933), and 
vol V, by P J Barraud (1934) 

Butterfbes, vol u, by C T Bln^am (1907) 

A host-list, covenng the parasitic forms descnbed m both 
volumes, has been added 

It will be readily understood that it is impossible to ensure 
the completeness of a work of this Ir id up to the moment of 
pubhcation, and that it is not practicable to correct m this 
volume all the shortcomings of the first More than three 
years have elapsed smce the pubhcation of that volume, and 
a number of species would now have to be added to those 
with which it deals 

The wnter wishes to renew the acknowledgments made m 
the preface to the former volume, and to thank the additional 
authors and publishers iiom whom illustrations have been 
borrowed 

H A BAMS 


JBnttsh Mneeum {Natural Suiory), 
London, 8W.1 
July, 1939 
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SYSTEMATIC ACCOUNT OF INDIAN NEMATODES 

[continued). 


Order FILARIOIDEA Wemland, 

1858 

Parasitic forms with paired lateral lips, or with or without 
prominent lip-kke structures These, if present, are not 
arranged on a triradiate plan, but arc bilaterally symmetrical. 
Head typically with two lateral and four submedian papillae, 
some or all of which, however, may be duphcated (Eso- 
phagus without bulb, but usually divided into a muscular 
anterior portion and a more glandular posterior portion 
Caudal end of male without a bursa, but generally provided 
with lateral alee and with a relatively small number of paired 
papillae Spicules usually unequal and dissimilar The eggs 
contain embryos when laid, or hatch tn utero The life-historv 
IS probably always indirect, an intermediate host being required 


1. Family FILARIID^ Claus, 1885. 

Medium-sized or large forms m which the body is usuallj' 
elongate and filiform hlale usually considerably smaller than 
female Lip-like structures absent or very shghtly developed 
A buccal capsule is rarely present Vulva towards the 
anterior end of the body Utenne branches parallel Females 
viviparous or ovoviviparous Adult ivorms in the connective 
tissue, vascular system or serous cavities of vertebrates. 
Embryos usually in the blood or lymph of the final host, 
and transmitted (where the life-history is known) by blood- 
sucking Arthropods, which serve as intermediate hosts 


Subfamily FILARIINiE Stiles, 1907 

Head without epaulette-hke or trident-Iike structures. 
(Esophagus typical Spicules of male unequal and dissimilar 

* This Older, as here underatood, includes the superfamihes Filano'dea 
q n/i Spiruroidea of Bailliet and other authors 

KEM H B 
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Key to Oenera 

Adults parasitic in mammals 
Adults parasitic m birds 

1 Mouth with hp-like structures 
Mouth without hp'hke structures 

2 Mouth with a circumoral nng, notched so as 

to form two or four prommences 
Mouth with small, paired, lateral hp-like 
structures 

3 Cuticle with numerous papilla-like bosses 

near anterior end only 
Cuticle with scattered bosses except at the 
extremities . < 

4 Spicules of male both of trough-like form 
Spicules of male dissimilar m form 

5 Cuticle, at least m female, with annular or 

spiral thiokenmgs 
Cuticle without thickemngs 

6 Male with a small accessory piece 
Mfde without accessory piece 

7 Vulva behmd oesophagus 

Vulva m front of posterior end of oesophagus 

8 A small buccal cavity present 
Buccal cavity absent 

9 Spicules of male equal m length 
Spicules of male unequal m length 


1 

8 

2 

4 

S&TABIA, p 29 
3 

P.AnAXXLABIA, p 21 

Fasiiaosexasia, p 34 
PaoTOPirARTA, p 28 

5 

Onchocebca, p 14 

6 

WuCHBBEBIA,p 11 
7 

DmOFILABIA, p 2 
DlFEXAlXlNEUA, P 7 
HauuXiOFiiasia, p 25 
9 

CHAin)tBmEtriA,p 26 

Aprocioides, p 24 


1 Genus SIROilLARIA BaiUiet and Heniy, 1911’’’ 

Moutb without lip-like structures Cephahc papillae in* 
conspicuous (Esophagus relalavely short and slender, rather 
indi^inctly divided into antenor and posterior portions 
(Caudal end of male spirally coiled , the tail short and rounded, 
ivith shght alse Caudal papillae vanable m number and 
usually asymmetncal, mcludmg a preanal and adanal group 

* The separation of this genus from Dtpetabmema is felt to be some- 
what unsatisfactoiy The sjiecieB here dealt with can be assigned 
to one genus or the other on the basis of the position of the vulva, 
but it appears doubtiiil whether this cntenoh would be apphcable 
to all species Yorke and Maplestone (1926) placed the two genera 
in diSemnt subfamihes (FQamnse and Setamnse), apparently because 
m DtpetdUmema the cuticle of the head was mterpreted as forming 
a “ shield ” (or “ lateral epaulette>like structures ” m these authors’ 
key, p 421) Wehr (1935) goes so far as to erect a new family, 
Dipetmonematids, with two new subfamihes, of which these two 
genera are the types, and to which the following key is given — 

“ Caudal air well developed, esophagus 
distmctly divided externally mto 2 
parts, tail short ... DmormARiiN'^ 

“ Caudalalse, if present, extremely narrow; 
esophagus usually not divided mto 

2 parts , tail short or long ... DxprxaIiONEBIATin'as ” 

Wehr does not mdicate the contents of the genera as conceived by 
him, and it seems doubtful to which genus he would assign the forms 
here descnbed under Dtpetabmema 
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of three to six pairs of large papiUee with swollen peduncles 
•Spicules unequal and dissimilar , the left longer, with a 
membranous or 'nhiplash-hke, pointed, distal portion , the 
right shorter, trough-like and blunt Tail of female short 
and rounded Vulva postoesophageal Eemale viviparous 
Microfilanse without sheath, occurring in the blood of the 
host Adult worms in the heart, blood-vessels, serous cavities 
or connective tissue of mammals 
Gtenotype — Dirofilana tmmttts (Leidy, 1856) 

Key to Species 

Left spicule of male loss than 0 4 mm long, with 

relatnely short distal portion tmmths, p 3 

Left spictdo more than 0 4 mm long, with long, 

lash-liko distal portion repens, p 3 

1 Dirofllaria immitis (Leidy, 1856) BaiUiet and Henry, 1911. 
(Figs 1 & 2 ) 

Synonyms — Ftlarta cants eordts Leidy, 1850 , Ftlana paptllosa 
hsemattea eants-domeaftci Gruby and Delafond, 1852 (nec 
F paptttosa Rudolphi, 1802) , Ftlana tmmttts Leidy, 1856 , 
Ftlarta paptllosa hsemattca Schneider, 1866 , Ftlana haemattea 
Leuckart, 1867 , Ftlana sangumts Cobhold, 1869 , Sptroptera 
tmmtits Ercolani, 1876; Mtcrofilarta tmmttts Neumann and 
Iklayer, 1914 , Dtrofilana tndtoa Chakravarty, 1936 

Hosts — This parasite occurs m dogs, cats and various wild 
carmvores, and in almost all parts of the world Its usual 




HITiAHrXID^SS 


habitat is the right ventricle of the heart and the pulmonarj* 
artery, where it often forms dense masses, and may cause the 
death of its hosts It is also sometimes found in other 
situations, such as the thoracic cavity and bronchi The 








Fig 2 — Dirofilana rmmxUa A, posterior end of male, ventro-Iateral 
view ; B, left spicule , C, right spicule (After Vogel ) 

worm has been recorded ftom dogs m India by several ob 
servers, in Burma by Gaiger and in Ceylon by v Linstow 
The male measures 120-200 mm in length and 0 6- 
0*9 mm m maximum thickness, the female 210-320 mm and 
1-1*3 mm respectively The cuticle has fine transverse 
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striations There are usually said to be two lateral and 
four submedian cephalic papillsc, but Kreis (1936) describes 
two crowns of four papillai each The oesophagus is about 
1-1 5 mm long OfthislengthaboutO 56-0 68mm isoccupied 
by the anterior portion This shows two sbght constrictions, 
the postenor of which is at the level of the nerve-ring (0 3- 
0 48 mm from the anterior eictremity) 

The tail of the male is 0 075-0 12 mm long There is 
a group of 3-6 large papillai on each side with swollen 
peduncles Of^this group the most posterior is postanal 
The left group extends further forward than the right, and 
usually contains one more papilla There arc also 5 or 6 pairs 
of subventral papillae on the tail Of these the most anterior 
pair IS near the angles of the cloacal aperture, the next a httle 
further back and nearer to the mid-ventral line The more 
postenor papillse are vanable m number and position 
Occasionally there is an unpaired terminal papilla J^ogd, 
1927) The left spicule measures about 0 3-0 38 mm in 
length, and has an angular bend at about its middle Its 
termmal portion is relatively short, almost straight and 
pointed The nght spicule is about 0 167-0 22 mm long, 
and IS broad, trough-hke, shghtly curved and blunt 
The tail of the female is 0 18-0 25 mm long, and bears 
a pair of small papillae at its tip Sometimes it aiipears 
also to have a sunken terminal papilla The vulva is a trans- 
verse sht ivith shghtly thickened lips, situated at about 
2 3-3 4 mm from the anterior end The microfilarise measure 
about 0 15-0 32 mm in length and 5-8 /t in thickness They 
show a certain degree of nocturnal periodicity in the peri- 
pheral blood of the host 

The vectors are numerous species of mosquitoes (chiefly 
species of Giilex, Anopheles, Myzorhynchm and Aedi s) 

2 DiroQlaria repens Bailliet and Henry, 1911 (Fig 3 ) 

Synonyms — Ftlana repena Mesnil, 1913 , iilana (Dirojilana) 
repena Braun, 191S , Ftlana ochmanni Fullebom, 1908 , 

” Mtcrojilana ochmanni Gedoelst, 1911 

Hosts — This species has been recorded from the dog in 
Europe, Asia, South America, and (probably) Africa, and 
from man m Russia It occurs m the subcutaneous connective 
tissue Panda (1932) has recorded microfllanse, probablj' 
belongmg to this species, as occumng in the blood of ten 
per cent of a large number of dogs at Patna 
The following description is derived from Railliet and 
Henry (1911, 6), Vogel (1927) and Lent and Teixeira de Freitas 
(1937) The male measures 48-70 mm in length and 0 37- 
0 45 mm in maximum thickness, the female 100-170 inn 
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and 0 45-0 65 mm respectively Lent and Teixeira de 
Freitas were unable to detect any cephalic papillae The 
cuticle of the head, according to these authors, is thickened 
and granular m appearance The oesophagus consists of 
two portions, and measures 1 05-1 53 mm m length m the 
female, the anterior portion bemg 0 49-0 54 mm long The 
nerve-rmg is situated, m the female, at 0 304-0 368 mm from 
the antenor end Cervical papillae and an excretory pore 
were not seen 

The tail of the male is bluntly rounded and 0 072 mm long 
There are five or six large, pedunculate preanal papillae on the 
left side and from two to five on the right These dimmish 
in size posteriorly There are also five or six pairs of smaller 



Fig 3 — Dirojiluna repms Posterior end of male , ventral view 

(After Vogel ) 

adanal and postanal papillae The left spicule is 0 43-0 59 mm 
long, and has a long, flexible, whiplash-like distal portion 
The light spicule is about 0 18-0 2 mm long, and is broadlj’’ 
alate 

The tail of the female is blunt and shghtly curved ventrally 
It measures 0 05-0 09 mm m length, and bears a pair of 
papillae at its tip The vulva is situated at 1 15-1 92 mm ironi 
the anterior extremity The vagma is about 3 4 mm long, 
and is sometimes convoluted The microfilariae ih the blood 
of the host measure 0 207-0 36 mm m length and 5-8 m 
thickness 

The vectors are mosquitoes, and are said to include Stegomyia 
fasctaia, Ariophelea macuhpenms, and Aedes scgypli 
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2 Genus DIPETALONEMA Diesing, 1861 

Synonyms — Acanthochenlonema Cobbold, 1870 , Bretnha Yorke 
and AlapleStone, 192C , "> Deraiophoronema Bomanovjtch, 1916 

Mouth without hp-hke structures Body slender, usually 
more tapering posteriorly than anteriorly Cuticle with or 
ivithout fine transverse striations Head blunt, mth tw'o 
lateral papillae and four submedian papillae w'hich may have 
double terminations CEsophagus usually consists of a rela- 
tively short, muscular antenor portion and a long, and stouter, 
glandular posterior portion Caudal end of male spirally 
coiled , caudal alae absent or very narrow' Three or four 
pairs of preanal and two to five pairs of postanal papillae 
present Frequently also, near the tip of the tail, a pair 
of small, conical, lateral appendages Spicules very unequal 
and dissimilar , the left long, with a stout, tubular 
proximal portion and a narrow', filamentous or membranous 
distal portion , the right short, usually much stouter, and 
variable in shape Tail of female moderately long, usually 
with a pair of conical appendages near the tip Vulva m 
front of posterior end of oesophagus Common trunk of 
uterus long Female viviparous Microfilarisc without 
sheath, occurring in the blood of the host Adult worms m 
the serous membranes, connective t lue or vascular system 
of mammals 

Genotype — Dipetahnema graczle (Budolphi, 1809) 

Key to Species 

Parasite of dogs reccnditum, p 7 

Parasite of camels evann, p 8 

Parasite of gibbons - dtgxtalum, p 10 

1 Dipetalonema reconditum (Grassi, 1889) Yorke and Maple- 
stone, 1926 

Synonyms — Fxlarta recondUa Grassi, m Grassi arid Calandruccio, 
1889, AcanthocheiUmema rccondttiim RailLet, Henry and 
Langoron, 1912 , DtfOjilana recondtla Neumann and Mayer, 
1914 

Host — This 18 a parasite of the dog, and was originally 
recorded from the perirenal fatty tissue of that animal in 
Italy It has also ^en recorded from various other organs 
and tissues, including the vascular system, lungs and liver 
Rao (1923) records it from Madras, Baluchistan and the 
Punjab A “ Hsematozoon ” recorded by Lewis from the 
dog in Calcutta was perhaps the microfilaria of this species 

The following description is derived partly from Grassi and 
partly from Noe (1907) The male measures 12 mm in 
length and 01 0 106 mm in maximum thickness, the female 
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26-30 mm and 0 144-0 157 mm respectively The body 
IS narrowed to form a “ neck ” behmd the cephahc extremity 
This IS followed by a cervical swelling at about 0 3 mm from 
the anterior end The cephahc papillm are small They 
consist of a lateral pair and two crowns of four submedian 
papiUse each The anterior portion of the oesophagus, which 
has an ovoid bulbous expansion, more conspicuous in the 
female, at its anterior end, is about 0 4r-0 42 mm long The 
posterior portion measures about 1 0 mm in length in the male 
and 1 96-2 4 mm m the female The cervical papillse are 
situated a little behmd the cervical swelling, at about 0 4 mm 
from the anterior extremity The nerve-rmg is at about the 
junction of the two parts of the oesophagus 

The tail, m both sexes, ends in three cuticular points, one 
of which IS terminal and two lateral Each of the lateral 
processes has a papilla at its base There is also a pair of 
ventral papillae m front of the processes The caudal end of 
the male forms a spiral of three turns The tail is about 
0 13 mm long There are 11 caudal papillae One of these 
IS unpaired and situated in front of the cloacal aperture 
One pair is situated almost on the posterior border of the 
aperture, and the other four pairs in two senes at its sides 
The papillae are, however, somewhat variable m position 
and also m size No6 states that one spicule is longer than the 
other, but does not give their lengths 
According to Grassi, the tail of the female is 0 228 mm long 
The vulva is situated at about 0 84 mm from the mouth 
The vagina is long and coiled, and has a thickened ovejector 
near the vulva, with an S-shaped lumen The uterus divides 
into two branches at a distance of about 0 82 mm from the 
vulva The niicrofilanse, as found in the blood of the host, 
measure, according to Grassi, No& and Rao, from 0 216 mm 
to 0 28 mm in length and 4 3 to 5 5 p. in thickness 

The vectors are said to include not only mosquitoes [Oulex 
fattgans, G qumquefasaalv^) but also lice, fleas, and ticks 

2 Dipetalonema evansi (Leivis 1882) Yorkc and Maplestone, 
1926 (Figs 4 & 5 ) 

S3monyins — Ftlana evansi Lewis, 1882, Mtcrojilana camelensis 
Balfour, 1911 , Filana hsemattca cameh Fricolo, 1913 , Micro- 
Jilana evansi Yakimoff et al , 1916 , Acanthochetlonema evansi 
Baylis and Daubnoy, 1923 , ’ Derafophoronema cameh Romano 
vitch, 1916 

Hosts — ^This species occurs in the arteries and in the 
mesentery of camels It was first recorded by Lewis from 
Dera Ismail Khan Gaiger (1910) states that it is common 
in India Baylis and Daubney (1923, 6) and Boulenger (1924) 
have given descriptions based on material from tlie Puiuab 
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The male measures 75-90 mm m length and 0 25-0 29 mm. 
in maximum thickness, the female 170-215 mm and 0 55- 
0 73 mm respectively The diameter of the head is 0 1- 
0 11 mm m the male and 0 12-0 14 mm m the female The 
antenor end is truncate and dorso-ventraUy compressed, 
and “ appears almost oblong when viewed en face, owing to 
the formation of four somewhat laterally direct^ prommences 
which bear the submedian papillee , the latter are double. 


Fig 4 



07m. 

Fig 4 —Dtpetdlonema eeansi Antenor end of female , ventral view. 

(After Boelenger, m ‘ Parasitology ’) 

Fig 5 — Jhpetalonema evtmsi Fostenor end of male , lateral view. 

d , cloacai aperture ; Z.«p , left spicule , ajsp , right spicule 
(After Boulenger. m ‘ Parasitology.’) 

there bemg 10 head-papillse m aU, 2 lateral and 8 submedian ” 
{Baulenger) The lateral papillae are much larger than the 
others {Enigh, 1933) The oesophagus is about 5,25 mm long 
m the male and 6 25-6 7 mm m the female Of this length, 
its antenor portion occupies 0 55 mm m the male and 0 75- 
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0 S mm m the female The nerve-ring is broad, and is situated 
at about 0 2 mm from the anterior end The slender cervical 
papillae are just behind it 

The male is mthout caudal alai The tail is 0 075-0 1 mm 
long, and has a bluntly rounded tip There are four pairs of 
preanal and four pans of postanal papillm The left spicule 
measures 0 75--1 mm iii length Its slender distal portion 
IS longer tlian the proximal portion The riglit spicule is 
0 175-0 10 mm long, and is darker in colour than the left, 
stout and irregular in shape, with a rough ventral surface 

The tail of the female is about 0 3 mm long, blunt, 

and provided near the tip with a pair of very low, broad 
processes which, in lateral view', cause the tip to appear 
obliquely truncate The vulva is situated at 0 57-0 65 mm. 
from the anterior end The branches of the uterus origmate 
at about 3 9 mm from the head The microfilaria! found in 
the blood of camels measure, accordmg to Yakimoff c? al 
(1916) and other' observers, 0 184-0 266 mm in length and 
5 68-8 1 p. in thickness They have a blunt head and a tapering 
tail 

3 Dipetalonema (^) digitatum (Chandler, 1929) 

’ Synonym — Dtrofilana diqitata Chandler, 1929 

Hosts — ^This species was recorded by Chandler from the 
abdominal cavity of the hoolock gibbon {Hylobates hoohcL) 
in the 'Zoological Gardens, Calcutta Sandground (1933) 
has also recorded it from Hylobates levcogenys in Annam, but 
gives no further descnption 

The male is unknown The female measures 170-210 mm._ 
m length and about 0 38 mm m maximum thickness Both 
ends of the body are very slender and tapenng The cuticle 
is unstriated The diameter -of the head is about 0 065- 
0 06 mm The oesophagus measures 1 1-1 3 mm in length, 
and IS very slender (about 11— 12/t in diameter) It is not 
very sharply marked off from the intestine, the antenor 
portion of which is tapering The nerve-nng is situated at 
about 0 16 mm from the antenor end 

The tail IS about 0 33 mm long, and is cylindncal, with 
a blunt tip bearing two pairs of digitiform papiUse The vulva 
lb in the form of a longitudinal slit ivith slightly promment 
lips, and IS situated just in front of the junction of the oeso- 
phagub and mtestme The vagina has a very thick muscular 
w'all and a narrow lumen near the vulva, but the wall becomes 
thinner and the lumen wider posteriorly The uterine 
branches origmate at a distance of about 4^ mm from the 
anterior extremity, and the ovanes extend almost as far as 
the anus 
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3 Genus WUCHERERIA da Silva Araujo, 1877, 
of Seurat, 1921 

Mouth circular, without hp-hke structures Body tapenng 
antenorly Cuticle smooth Head distmct, rounded, foUowed 
by a narrower neck Two crowns of cephalic papillae present 
(Esophagus rather indistmctly divided mto a short anterior 
and a longer postenor portion Caudal end of male rather 
sharply curved ventrally and provided with alae , the tail 
digitiform A number of pedunculate and sessile preanal 
and postanal papillae present Spicules unequal and dis- 
similar, the longer cyhndncal and tapenng distally to form 
a long lash with delicate alae and having a spoon-shaped 
termmation , the shorter relatively stout, uniform m width 
and gutter-like, coarsely marked d^lly A small accessory 
piece present, crescentic m optical section Tail of female 
rather long, bluntly rounded Vulva behmd the middle of 
the oesophagus Vagina long, with a pynform temunal 
ovejector Female viviparous Microfilanae with sheath, 
occumng m the blood of the host Adult worms in the 
connective tissue of mammals 

Genotype — Wtu^ena hancrofti (Cobbold, 1877) 

1 Wuchereria brsncrofti (Cobbold, 1877) Seurat, 1921 (Fig 6 ) 

> 

Synoiqrms — Ftlarta eanguinte hominta [Lancet], 1872, Ftlana 
batKrojH Cobbold, 1877 , Ftlana mu^rena doB Santos, 1877 ; 
Ww^iierena fiUtna da Silva Araujo, 1877, Ftlana wueheren 
da Silva Luna, 1877 , Ftlana aangutma' homxnts twcluma 
Manson, 1891 , MtcroJUana novtuma Shipley and Feamsides, 
1906 , Ftlana phtltpptnerma Ashbum and (Traig, 1906 , MtcrO’ 
filana baacrofit lllanson, 1907; Mtcrofilana phtltpptnerma 
^hbum and Craig, 1009 , ? Ftlana dennathemtca da Silva 
Araujo, 1875 , } Ftlana aangutnts v Beneden, 1878 , T Ftlana 
poteelh Penel, 1905, ^Mtcrofilana powdlx Castellam and 
Chalmers, 1910 

Host — This IS a widely-distnbuted parasite of man, occur- 
nng m ahnost all Ixopical and subtropical parts of the world, 
including Lidia and Ceylon, where infestation is common, 
more especially in the coastal regions and at low altitudes 
An incidence of 14 per cent of the general population (mamly 
agricultural) was found in Bihar and Onssa by Korke (1927- 
1933), of 10 5 per cent m the city of Trivandrum, Travancore, 
by Iyengar (1933), and of approximately 5 per cent m the 
Southern Provmce of Ceylon by Sweet and Dirckze (1934) 
No evidence of the existence of filanasis m the Punjab or 
Smd was obtamed by Korke (1932 , 1933) The term 
“ filanasis,” as apphed to man, may generally be taken to 
mean infestation \nth W hancrofti The adult worms 
occur m the glands of the lymphatic sysrem, and sometimes 
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also in vanous internal organs and in abscesses According 
to Bomiti, their most usual habitat is a vancolymphoccle of 
the spermatic cord in males, or of the ntero-ovarian plexus 
in females 

The male measures 25-45 mm m length and 0 1-0 15 mm 
in maximum thickness, the female 50-100 mm and 0 123- 
0 3 mm. respectively The oesophagus is about 1 1-1 3 mm 
long, its anterior, muscular x>oi^on measuring betneen 
03 and 04 mm The nerve-rmg and excretory pore are 
situated (in the female) at about 0-18 mm from the antenor 
end. 

The tail ofthe male IS about 0 11-0 13 mm long Thecuficle 
of the ventral surface m the preanal region is transversely 
striated The caudal papills are apparently rather vanable 
m number There is on each side a regular senes of peduncu- 
late papillae, four of -n-hicli are immediately behmd the cloacal 
aperture and from five to eight preanal. There may be two 
pairs of rather large, sessile papiUre further back on the tail, 
and one or two pairs of mmute subtermmal papillse I^Iaple- 
stone (1929, c) desenbes, m addition, a pair of relativelj* laige, 
“ flap-like,” subventxal, adanal papiU® The longer spicule 
is 0 43-0 6 mm long, the shorter 0 2^ 21 mm The accessor3' 
piece is crescentic m lateral view and U-shaped in transverse 
section 

The tail of the female is about 0 17-0 3 mm long The 
vulva is situated at 0 4-1-3 mm from the antenor extremity 
The ovcjector is 0 12-0 25 mm long, and has a coded lumen 
The ovarian tubes extend to withm 1-4 8 mm. of the posteror 
end of the body The egg-membranes, at first measiinng 
about 0 038 x0 025 mm , ultimately become elongated mto 
sheaths longer than the embryos The microfilanse, which 
display a nocturnal periodicity m the penpheral blood of the 
hort, measure about 0 127-0 32 mm m length and 6 6-10 /i 
in thickness They have a bluntly rounded antenor end and 
a tapering tail The antenor extremily is retraetde withm 
a prcpuce-hke cuticular fold, and contains a protrusible stylet. 

The vectors are mosquitoes of numerous species, belonging 
prmcipally to the genera Gulex, Anopheles and Aedes In 
India the commonest vector appears to be Gulex faligans, 
but others, according to Bao and Iyengar (1932), are Anopheles 
philtpptnensts and A. hidlowi var sondaica 

The life-history of W hancrofti is, bnefly, as follows — 
If blood contaiiung microfilarise is mgested by a mosquito, 
the embryos escape firom their sheaths in the stomach of the 
insect withm an hour or two. Withm twenty-four hours 
they migrate from the stomach to the thoracic muscles, where 
they become quiescent and undergo considerable changes m 
form, becoming shorter and stouter, and finally sausage-shaped. 
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Within a week an oesophagus and an intestine are differentiated, 
and a body-ca^ty makes its appearance Dunng the followmg 
week a moult takes place, and the larvae mcrease greatly in 
size and become active again Their development m the" 
mosquito is completed in twelve to twenty days, and they 
then migrate &om the thorax, mainly towards the head 
Many of them pass doivn the labium, and w'hen the mosqmto 
bites a human bemg they emerge from it on to the surface of 
the skm Into this they penetrate by active bormg (not 
through the puncture), and ultimately arrive m some part 
of the lymphatic system, where they grow to sexual matunty. 
The connection between infestation with this parasite and the* 
causation of elephantiasis and other pathological conditions 
18 not yet fully understood 

4 Genus ONCHOCERCA Diesmg, m Hermann, 1841. 

Mouth without hp-hke structures Body very elongate and 
thread-hke Cuticle relatively thick, with ti ansverse smations 
and also, at least in the female, with raised transverse thicken- 
mgs which are often mterrupted at the lateral fields, and may 
have the appearance of being spirally arranged Head with 
a pair of lateral papillae and eight submedian papillae, arranged 
in two crowns, those of the outer crown bemg larger than those 
of the inner (Esophagus relatively short, more or less dis> 
tmctly divided mto an anterior and a posterior portion, 
the latter sometimes shghtly swollen posteriorly Caudal 
end of male spirally coiled Claudal alae very narrow Papillae 
vanable in number and arrangement, and frequently asym- 
metrical Spicules imequal , the left longer than the right and 
divided into a more heavily chitinized, tubular proximal 
portion and an alate distal portion, with the alae rolled into 
a tube and tapermg to a pomt , the right spicule also tubular, 
endmg in a somewhat knob-hke tbickemng which forms 
a transverse ndge or barb on the dorsal surface Tail of 
female bluntly comcal, with a pair of minute papiUae at the 
tip Vulva m the region of the postenor end of the oesophagus 
Eemale viviparous Microfilanae without sheath Adult 
worms m the subcutaneous and intermuscular connective 
tissue andhgaments, or ui the walls of blood-vessels, ofmammals, 
sometimes m dense fibrous nodules in the intenor of which 
several worms may occur together 

Genotype — Onchocerca reiicuUda (Diesmg, m Hermann, 
1841). 

Prom the systematic standpomt this genus is one of the* most 
difficult among the Nematodes Difficulty in HiRtingmBhmg 
between the species arises from two causes — ^firstly the 
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extreme dimculty of obtaimng complete specimens (owing 
partly to their great lengtli and fragility, and partly to the 
density of the tissues that they commonly inhabit), and 
secondly the scarcity of constant morphological characters 
uhich can be used for epccidc discrimination The utmost 
care and patience in dissection are essential if specimens 
other than mere fragments are to be procured, though some 
assistance may be obtained from the use of vanous digestive 
processes for softening the nodules or “ ivorm'nests ” in which 
the worms so often occur As regards their morphological 
characters, many of the supposed species are so much alike, 
and show so similar a range of indnidual vanation, that 
Sandground (1034), reviewing a dozen forms desenbed in 
the literature and defimtely attnbutable to the genus, and 
baling before him material of eight of them, was able to find 
what he considered reliable distineuishmg features for only 
three species 

Provisionally, the species of this genus known to occur 
in the Indian fauna ma 3 ’ be reduced to five At least two 
of these are of very doubtful validity , and are based rather 
on host and habitat than on definite morphological characters 


Kvj io Sptcics 

Pamsito of Equida: . 

FanusiUs of camels 

Parasites of c&ttio . < 

1 Adults in wall of oorta . 

Adults m connocti'vo tissue 

2 Tn subcutaneous and intermuscular tissue, 

usuoUf in nodules . . 

In connects o' tissue between stomach and 
spleen .... 


reticulata, p IS 
faeciata, p 22 

J* 

armxVata, p 20 
2 

ffibsoni, p 18 • 
henalit, p 19 


1 Onchocerca reticulata Diesing, in Hermann, 1841. (Figs 7 
&8) 

Sjnenyms — TruJwna reticulata equt-eaballt Diesmg, in Hermann, 
1841 , Ftlana tetimlata Crcplin, 1840 , Tri^ina reticulata 
Dicsing, 18S1 , Spiroptera anetnnata Ercolani, 1866 , Ftlana 
eineinnata ZOrn, ISdZr Spiroptera reticulata SaiUict, 1885, 
Onchocerca eervicaUa Bailliot and Hcnty, 1010 

Hosts — This IS a parasite of Equidar (horse, donkey and 
mule), and has been recorded m vanous parts of the world, 
chiefi^' m Europe and FTorth Amenca It occurs in the 
connective tissue, especially m the flexor tendons of the 
foot and in the suspensory' ligament of the fetlock^ usually 
in the foreleg, producing fibrous nodules which frequently 
cause lameness The form occumng in the cervical ligament 
and known by the name of 0 certicahs is considered by' some 
vetennanans to be the cause of fistulous ivithers and poll evil 
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Gaiger (1910) has recorded lesions, probably caused by 
0 reticulata, m the tendons of horses in India 
If we accept the view of Sandground (1934) that O cervi- 
calls 18 probably to be regarded as a synonym of O reticulata. 



Fig 8 



Fig 7 . — Onchocerca rUieutala Portion of body of female, showmg 
spiral Tnnr lfin g B of cutiole (From Baylis, after Bailliet ) 

Fig 8 — Onchocerca retieulcsta Posterior end of male , ventral view. 

(Original ) 

V 

and take together the descnptions of Ackert and , O'Neal 
(1930) and Steward (1933), besides those of Pader (1901) 
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and earlier authors who have dealt with O reticulata, a 
tolerably complete account of thii spec les can be given 

The male -vanes in length from about 60 to 270 mm or 
more, and has a maximum thickness of 0 07-0 2 mm Prob- 
ably no complete specimen of the female has ever been 
obtained, but its length appears to be from 300 to 750 mm 
or more, and its maximum thickness about 0 15-0 4 mm 
According to Ackert and O’Neal the spiral cuticular ridgrs, 
in the middle region of the body, arc at intervals of four 
vccondarj stnations According to Steward, the ridges 
are 0 03^06 ram apart The oesophagus measures about 
1-45-2 G mm in length in the male and about 2-3 5 mm 
in the female The nerve-nng, according to Ackert and O’Neal, 
i>» situated at 0 126-0 277 mm from the antenor end 

The caudal end of the male has fairly well-developed lateral 
alre The tail is about 0 115-0 13 inm long There are, 
according to the wnter’s observations on .Steward’s matenal, 
ten pairs of caudal papilk-c and apparently an unpaired, 
lozenge-shaped prccloacal papilla The normal arrangement 
seems to be as follows — (1) a pair of vaguely-defined papillaj 
at the extreme tip of the tail , (2) close m front of this three 
pairs, the middle pair large and the others small , (3) a row 
of four papillae on each side in the cloacal region, of which 
three are postanal and one preanal , (4) a pur of small sub- 
ventral papilla) behind the cloacal aperture , (5) a pair of 
large lateral papilla: some distance m front of the ndanal 
group , (6) the unpaired prccloacal papilla* There is, how- 
ever, some variation and irrcgulant^ m the disposition of the 
papilla: The left spicule measures about 0 2-0 35 mm in 
length, and is divided at about its middle into a tubular 
proximal portion and a more membranous distal portion 
ending in a sharp point The right spicule is about 0 09- 
0 12 mm long, and is a rather stout, tubular structure with 
a slight barb, or transverse ridge-hke thickcnmg, on its dorsal 
side a little in front of the tip 

The tail of the female is about 0 23-0 27 mm long Ackert 
and O’Neal figure a group of three papilla: at its tip The 
vulva IS situated at about 0 4r-0 8 mm from the antenor 
end The eggs, when fully developed and contaming embryos, 
measure about 0 035-0 05 x 0 021-0 035 mm The micro- 
filaria: are about 0 16-0 26 mm long and 2-7 p thick They 
occur m the skm of the host (“ in the subcutis, adjacent 
to and immediately beneath the glandular layer,” according 
to Steward) 


• Sandgeound finds a pair of papdlas, in some specimens, immediately 
in front of thc-cloacal aperture 

NEM n C 
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Steward (1933) has found that m England nudges of the 
genus Gulicoides {G mlheculoms, and probably also G 0 & 50 - 
letus and G parroti) act as vectors (of 0 cervtcahs), the 
development of the larv® and then* migration to the proboscis 
of the midge takmg 24-25 days 

2 Onchocerca gibsoni (Cleland and Johnston, 1910) Cleland 
and Johnston, 1911 

S 3 monyiiis — Ftlana gibaom Cleland and Johnston, 1910 , Fttana 
{Onchocerca) gibaom Cleland and Johnston, 1910 , Onchmxrea 
vndxca Sweet, 1916 

Hosts — ^The view of Sandground (19d4) that Onchocerca 
indtca IS identical with O gibsom seems to be well founded 
If this be so, the hosts of t^s species mclude domestic cattle' 
{Bos tavrus and Bos tndtcus) and the buffalo {Bos hubaVus), 
and its geographical range mcludes India, the whole of the 
Malay region and archipelago, and Austraha There are 
records of its occurrence m Madras, Central Provmces, United 
Provmces and the Punjab, and of its probable^occurrence in 
Ceylon The worm mhabits the subcutaneous and inter- 
muscular connective tissue of its hosts, and commonly causes 
the formation of nodules or “ worm-nests ” 

The foUowmg description is derived mainly from Johnston 
and Cleland (1910), Breinl (1913), Sweet (1916), Johnston 
(1921) and Sandground (1934) 

The male measures 29-93 mm in length and 0 12-0 22 mm 
m maximum thickness, the female about 520-1570 mm and 

0 35-0 63 mm respectively The transverse ridges of the 
cuticle in the male are about 5-6 /a apart , m the female about 
50-138 According to Johnston there are, m the female, 
two stnations between adjacent ridges m the middle region 
of the body Sandground, however, states that he was 
unable to find any stnations The oesophagus measures 
about 0 48-1 22 mm m length m the male and about 0 5- 

1 44 mm m the female The nerve-rmg is situated at about 
0 1-0 2 mm , and the excretory pore at about 0 175-0 29 mm , 
from the anterior extremity 

The caudal alae of the male are not highly developed The 
tail IS about 0 05-0 1 mm long The papiUse appear to vary 
from SIX to nme on each side, and show much asymmetry and 
vanation m their arrangement Generally speaking, from 
three to five papillae oh each side form a group m the region 
of the cloacal aperture (partly preanal and partly postanal), 
while the rest are situated on the postenor half of the tail, 
and include from one to three small papillae near the tip 
The left spicule measures 0 14r-0 274' mm m length and ends 
111 a point; the right spicule has a swollen tip marked off 
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by a dorsal notch, forming a slight barb, and is 0 OG3-0 122 mm 
long 

The tail of the female measures about 0 12-0 4 mm m 
length The vuh’a is situated at about 0 33-1 42 mm from 
the anterior -hnd The eggs, containing crabrj^os, measure 
about 0 025-0 045x0017-0039 mm The free embryos 
(tn ufero) measure about 0 12-0 35 mm m length and 2^ ft 
in thickness 

3 Onchocerca licnalis (Stiles, 1892) Gedoelst, 1911 
Synonym — Ftlann benalts Sttios, 1892 

Hosls — Cattle This species utis originally recorded as 
occurring in Bos iaurus in the United States of America 
Gaigcr (1915) referred to it specimens from cattle m the 
Punjab, United Provinces and Ceylon Johnston (1921) 
states that this worm is “ ertrcmelj common ” m cattle m 
Queensland The female is “readily overlooked ou'ing to 
its location in the connective tissue between the stomach and 
the spleen, especially adjacent to the latter, where the tunnel 
enclosing the parasite, if noticed, would easily bo mistaken 
for an empty b}oo<l-vc«!sol ” The male apparently inhabits 
serous spaces, not “ tunnels,” m the connective tissue 

btiles (1892) merely mentioned ‘ Ftlana honahs sp nov in 
3IS , a long thin vtorm in the connective tissues between the 
spleen and stomach ” According to Sandground (1934) 
both the manuscript description and the original matcnal 
were lost Any subsequent identilication of the parasite 
must therefore be nothing more than conjecture, and could 
only lie based on the habitat Baillict and Henrj' (1910, rf) 
first suggested that the species might lieloiig to the genus 
Onchocerca Material from cattle in Queensland w as attnbuted 
to 0 hcrutlis bv Johnston (1921), who gavx* a description vvhich 
can be somewhat amphfied from data given by Sandground 
The latter author, however, rightly regards O Itenalts as 
a sjiccics of doubtful validity 

The male, accordmg to these observ'ers, measures about 
24-38 mm m length and 0 05-0 1 mm m maximum thickness, 
the female 316-460 mm or more and 0 18-0 4 mm resjiectively 
The anterior end is extremely slender, the head of the female 
measuring about 0 03 mm in diameter Accordmg to 
Johnston, the transverse ndges of the cuticle are very nunute 
and close together (about 2 ft apart) in the male In the female 
'they are very low, irregularly wavy, and in the middle region 
of the body fairly regularly spaced at intervals of 30-40 jt, 
with two stnations between adjacent ndges The oesophagus 
is about 0 75-1*1 mm long, and its maximum thickness 

c2 
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IS 0 02~0 025 mm The nerve-rmg is situated at 0 13- 
0 18 mm from the anterior end 

The caudal end of the male is provided with narrow alsB 
The tail is 0 06-0 065 mm long Accordmg to Johnston there 
are four pairs of “ preanal ” (or rather adanal) papillae, of which 
the first {t e most anterior), second and fourth are large, 
the third quite small and more ventrally situated , a pair 
of large “ caudal ” papillae, very close together , and apparently 
also a pair of very small papillae, ventrally situated, just behmd 
the adanal group Sandground’s figures do not show this, 
but indicate three pairs of papillae, varymg considerably m 
arrangement, behmd the adanal group The spicules, accordmg 
to Johnston, are “ of the usual Onchocerca form ” The left 
spicule, accordmg to Sandground, measures 0 205-0 3 mm , 
the right 0 057-0 085 mm m length 

The tail of the female is 0 12-0 13 mm long, is bluntly 
rounded, and cames a pair of very mmute papillae The 
vulva IS situated at 0 37-0 52 mm &om the anterior extremity 
The eggs, contammg embryos, measure 0 038-0 04 x0 028- 
0 03 mm The free embryos {in viero) measure 0 24 mm m 
length and 4/x m thickness 

4 Onchocerca armillata Bailhet and Henry, 1909 

Hosts — This species occurs m the ox, zebu and buffalo in 
vanous Oriental countries and m Afinca It hves under the 
lining of the aorta, m the wall of which it forms smuous galleries 
and sometimes nodules It was first described, but not 
named, by Lmgard m India Bhalerao (1935, b) records it 
from Madras 

The foUowmg description is derived from Lmgard (1905), 
Bailhet and Henry (1910, d ; 1912, d), Bailhet, m Commes 
and Devanelle (1917), and Sandground (1934) 

The male measures 42-90 mm in len^h and 0 15-0 19 mm 
in maximum thickness, the female up to 730 mm and about 
0 34r-0*45 mm respectively The" cuticle. of the male has 
transverse stnations 11— 12f£ apart In the female there are 
markedly sinuous transverse ndges at intervals of 40-45 /x, 
or of thme to four stnations The length of the oesophagus 
IS 2 7-3 1 mm m the male and 3 3-3'8 mm in the female 

The caudal end of the male is provided with alse, which appear 
to be unusually wide posteriorly The tail is 0 155-0.17 mm. 
long Accordmg to Lmgard, there are eight pairs of caudal 
papillae, of which two are preanal and six postanal. The 
number and arrangement of the papillae, however, appear to be 
very vanable, and those of the two sides are frequently 
asymmetncal Bailhet and Henry found on each side 
a group of four adanal papillae, one or two near the tip 
of the tail, and one about mid-way between these and the 
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adanal group This last papilla was often absent on one side. 
In the specimen figured by Railhet there appear to be six 
jiairs of postanal papillae (the most antenor of these on the 
nght side bemg adanal), while there are five preanal papillae 
on the left and three on the nght The left spicule is pomted 
and measures 0 195-0 28 mm m length , the nght spicule 
measures 0 116-0 136 mm , and has a swollen tip and a re- 
current lateral barb 

The vulva is situated at 0 72-1*3 mm from the antenor end 
The eggs, contammg embryos, measure 0 05-0 072 x 0 038- 
0 049 mm Accordmg to Railhet and Henry, they frequentlj* 
show a small point at one pole The free embryos (in tUero) 
meaisure 0 23-0 3 mm in length and 5-7 fi in thickness, and 
have a rounded head and a ra&er rapidly tapering and pointed 
tail 

5 Onchocerca fasclata Railhet and Henry, 1910 

Host — This form, which is known only from fragmentaij' 
specimens, occurs in the subcutaneous connective tissue of 
camels ((7. dromedanua) It was first obtamed by Leese from 
a nodule under the skin of the head of a camel m the Punjab, 
and later recorded in Austraha and Egypt, while Badanme 
(1938) has recently recorded it from ■'He hgamentum nueJuss 
of the camel m Turkmenia 

The length of complete worms is unknown The thickness 
of the female is stated to be 0 4-0 475 mm The transverse 
ridges of the cuiacle, accordmg to Johnston (1921), are irregularly 
sinuous and knobbed, and are atmtervals of 70-^ ft Between 
adjacent ndges there are from two to four stnations The 
oesophagus of the female measures 1*6 mm in length, accordmg 
to Badanine 

The tail of the male, accordmg to this author, is 0 098 mm. 
long The longer spicule is slender and measures 0 315 mm. 
m length , the shorter spicule is relatively stout and 0 095 mm. 
long 

Badanme states that the tail of the female frequently has 
a button-hke tennmation The free embryos (tn ntero) 
measure 0 18-0 23 mm m length and 3 m thickness 


6 Genus PARAFILARIA Yorke and Maplestone, 1926 

Mouth ■with a pair of small, lateral, hp-hke structures Cuticle 
transversely stnated except near the antenor extremity, 
where it bears numerous transverse rows of circular or efiiptical 
papiUa-like bosses (Esophagus relatively ■very short and 
not divided into two portions Caudal end of male loosely 
coiled, tail short and bluntly rounded Short caudal alse 
present About twelve pairs of caudal p4ptllse present. 



22 




four or five pan’s of which, near the cloacal aperture, project 
into the alas Spicules unequal and dissimilar , the left long, 
slender and pomted, the nght short, stout and blunt Postenor 
end of female bluntly roimded Anus subtenmnal, apparently 
non-fimctional Vidva near the mouth Female said to be 
oviparous [* ovoviviparous] Adult worms m the sub- 
cutaneous and mtermuscular connective tissue of Eqmdse 
Genotype — '^arafilarta mulhpapilloaa (Condamme and 
Drouilly, 1878) 

1 Parafilaria miiltipapillosa (Condamme and Drouill}', 1878) 
Yorke and Maplestone, 1926 (Figs 9 & 10 ) 

Synonyms — Ftlarta muUtpaptllosa Condanune and Drouilly, 
1878 , Ftlana haemorrhagtca RaiUiet, 1886 , Setarta hsemor- 
rhagtca Stephens, m Fantham, Stephens and Theobald, 1916, 
Mtarofilana hmmorrfiagica Bomanovitch, 1916 , [not Ftlana 
muUtpapiUa Molm, 1858] 

Hosts — This IS a parasite of the horse, donkey and mule, 
and occurs chiefly in Oriental coimtnes It has been recorded 
by Gaiger and others in India Gulati (1934) has recorded 
it also in cattle m India, but it seems possible that this record 
may refer to a different worm In equme ammals the parasite 
inhabits the subcutaneous and mtermuscular tissue, and 
IS the cause of a condition known as hsemorrhagic filanasis 
or parasitic dermatorrhagia Shghtly raised nodules, con- 
tainmg the adult worms, appear beneath the skm, and these 
break down and produce local haemorrhages 
The foUowmg description is derived mainly from Railhet 
and Moussu (1892) The male measures about 28 mm. m 
length and 0 26-0 28 mm m maximum thickness, the female 
40-56 mm and 0 42-0 44 mm respectively The body is 
a little more tapermg posteriorly than anteriorly The 
cuticle shows fine transverse stnations The oesophagus is 
short, slender and almost cylmdncal The nerve-nng as 
situated at about its postenor third The mtestine is much 
ivider than the oesophagus 

The tail of the male is about 0 06 mm long There are 
three pairs of small, subventral papillae behmd the cloacal 
aperture, and a senes of eight or nme pairs of larger and more 
lateral papillae (m the specimen descnbed by Bailhet and 
Moussu there were eight such papillae on the left side and nme 
on the right, the extra papilla bemg very small and situated 
at some distance m front of the rest) The most postenor 
pair of lafrral papillae is postanal, the next adanal and the 
rest preanal The left spicule is 0’68-0 75 mm long, slender 
(8-12 /X thick) and finely pomted The nght spicule measures 
0 13-0 14 mm m length and 14-17 p m thickness, and has a 
blunt tip 
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In the female, according to Yorke and Maplestone, the anus 
and the posterior portion of the intestine are atrophied The 
vulva, 'n^hich is prominent, is situated near the mouth The 
eggs, containing embryos, measure 0 025-0 OS^xO 024- 
0 033 mm The embryos, •nhich probably hatch tn utero, 
measure 0 22-0 23 mm in length and 9-11 ft in thickness 

Fig 9 





Fig 10 




Fig 9 — Parajilana mvUtpaptUosa Antenor end of female, lateral 
view (From Baylis, after Yorke and Maplestone ) 

Fig 10 — Parajilana muUtpapiUoaa Postenor end of male A, lateral 
view, B, ventral view (From Yorke and Maplestone, 
after Bailliet and Moussu ) 
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6 Genus APROCTOIDES Chandler, 1929 

Mouth ■with very flat, inconspicuous lips'" Cuticle un- 
stnated (Esophagus short, di'nded into a ver 3 '’ short anterior 
portion and a longer posterior portion. Caudal end of male 
spirally coiled ^ teil short and rounded, mthout alie and 
apparently -without papiUse Cloacal aperture on a conspicuous 
prommence Posterior part of mtestme slender but not 
atrophied Spicules short, unequal but similar in form 
Female unknoivn Adults in the orbital cavitj* of birds 
(Jenotjpe — Aproctoides lissttm Chandler, 1929 


1 Aproctoides lissum Chandler, 1929 (Fig 11 ) 

Host — ^Dhyal bird or magpie robm (Oopsychm saidaris) 
(orbital ca-vitj') , Zoological Gardens, Calcutta ^ 

The female is unknown The male measures 12 mm in 
length and about 0 35 mm m maximum thickness Both 



Fig 11 — AprocUndea hssum A, antenor end of male , B, posterior 
end of male, lateral iica (After Chandler ) 


ends of the body are bluntly rounded The anterior portion 
of the oesophagus is 0*155 mm long, and the posterior portion 
0 575 mm The latter has a umform diameter of 0 105 mm 
The tail measures 0 145 mm m length The spicules are 
much broader proximally than distall^v, and their bides are 
rolled inwards so as to form troughs The left spicule is about 
0 3 mm long, the right about 0 13 mm The genital tube is 
much convoluted 


* According to (Tliandler, thcro arc tlircc lip« 
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7 Genus HAMULOFILARIA Chandler, 1924 

Head blunt, ■without lips, but with four papillfc surrounding 
the mouth A small buccal cavitj* preasent, with a thickened 
wall Caudal end of male bent vcntrally into a hook and 
sharply pointed, without iila> On the ventral surface of the 
tail, near the tip, n roughened callosity Spicules unequal 
and dissimilar, the longer isliapcd like n curved surgical needle, 
the shorter trough-like, with a pair of ventral barbs near the 
tip Female unknown Adult worms m the body-cavity 
of birds 

Genotype — Uanitihjilana indtro Cliandlcr, 1924 

1 HamuloQIarla Indlca Chandler, 1024 (Fig 12 ) 

HoH — ^Hunting cisia (Oisso c^incftm^) ; Zoological Gardens, 
Calcutta Chandler records a single male specimen, winch 
was found “ lying on the mesentery in the vicinity of the bver *’ 

The male measures 7 5 mm m length and 0 215 mm in 
maximum thickness The cuticle is smooth except for a dis- 
tance of about 200 /i just anterior to the cloaca on the ventral 



Fig 12 — Hamulo/ilana tndtea FosUsnar end of male , latoral 
view (Aftor Chandler, m * Parasitology ’) 

side, and for a somewhat shorter distance a little farther 
forward on the dorsal side, where there are conspicuous trans- 
verse stnations which do not completely encircle the body ” 
The buccal cavity is 22 5^ deep and about 15 m diameter 
The oesophagus measures 0 875 mm m length an^ 0 144 mm 
in maximum diameter, near its jjosterior end The nerve- 
nng is situated at 0 18 mm , and the cxcretoiy pore at 0 31 mm , 
from the anterior end 
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The caudal end is not coiled, but the tail is “ bent m the form 
of a grapplmg hook, ’ tapers to a sharp pomt and is 0 2 nun 
long Near its tip, on the ventral side, there is a roughened 
callosity about 0 04 mm long The longer spicule is “ a closed 
tube up to a point not far from the tip,” is slender and measures 
0 31 mm in len^h. The shorter spicule is 0 13 mm long, 
and “ has a pair of conical guards near its tip ” The vas 
deferens is ‘ markedly constricted at its junction with the 
ejaculatory duct about 68 /i anterior to the cloaca ” 


S Genus CHANDLERELLA Yorke and Maplestone, 1926 

Mouth without hp-hke structures Cephahc papillae 
unknown Cuticle smooth (Esophagus simple, short, stout 
and club-shaped. Caudal end of male coiled, without alae 
tail blunt, with incon^icuous papillae Spicules equal, short, 
stout and trough-hke Tail of female short and blunt 
Vulva in the oesophageal region Female viviparous Adult 
worms in the peritoneal cavity or heart of birds IMicro- 
£lanm with sheath, occuixmg in the blood of the host 

Genotj’pe — CfhaniUrdla hostj (Chandler, 1924) 

/ 

1 Chandlerella bosei (Chandler, 1924) Yorke and Maplestone, 
1926 (Fig. 13 ) 

Synonym — Ftlana boset Chandler, 1924 

Hosts * — ^This speaes was recorded, by Chandler from the 
racket-tailed drongo {Dissemuncs paradtsem) in the Zoological 
Gardens, Calcutta In this instance the vorms were found 
on the peritoneal covermg of the axillary air-sac Pandit, 
Menon and 13 'er (1929) describe specimens from the right 
ventricle of the heart of a ‘ crow.” presumably obtained in 
the neighbourhood of Madras CJhandler had expressed 
a doubt whether the female described by him belonged to 
the same species as the male Pandit, Menon and l 5 er, who 
had a larger number of specimens, includmg nme females, 
consider that Chandler’s female vorm was of a different 
species 

The male measures 9-11 o mm m length and about 0 15 mm 
in maximum thickness The female, according to Pandit, 
Menon and Iyer, has an average length of 24 5 mm and a maxi- 
mum thickness of 0 33 mm The oesophagus, -Hluch is not 
diinded into tv o parts, is about 0 55-0 65 mm long in the male 
and 0 7 mm m the female The nerve-ring, in both sexe<!, 
IS situated at 0 13-0 14 mm from the antenor end 

The tail of the male is 0 14-0 16 mm long, and bears three 
pairs of small subventral papillse The spicules measure 
0 07-0 084 mm in length and 0 018-0 021 mm *in maximum 
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width Thej arc * approximately alike, short and stout, 
in the form of curved troughs " {Ohandltr) 

The tad of the female is 0 4 mm long The \Tilvn is situated 
at 0 31 mm from the antenor end The average diameter 
of the eggs is 10 ;i Tlie cmhrjos, at birth, measure 0 132 mm 
in length and 3 8/t m thickness Accordingi to Pandit, 
Menon and Ijer, the microiilnnic found in the peripheral blood 
of the host are enclosed in a loose sheath and measure, on an 
average, 0 152 mm in length and 3 3/t in thickness* They 
arc said to show a wclkmarkcd nocturnal periodicity 



Fig 13 — Chandlerella to.*ei Postenor end of xnnlo , latoral viow. 

(Afior CliondlcT, m * Parasitology ’) 

In the foregoing description the measurements of the 
female arc taken from Pandit, Mcnon and Ij'er The measure* 
ments given by Chandler arc as follows . — Length 28 mm ; 
maximum thickness 0 73 mm nerve-ring 0 2 mm and 
excretory pore 0 32 mm from antenor end , tad about 
0 2 mm long , vulva 0 45 mm from antenor end Chandler 
also gives a detailed description of the female gcmtal organs 


* Chandler has saggostod that either jMicnfilana ctplialocauda 
or Jlf colubtmdea (p 57), both found by him in DtMemutxta para. 
<ltseu», may bo the larva of this species The moasuremonta of 
both, however, differ considerably from those gi\ cn 1^ Pandit, Mcnon 
and Iyer 
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9 Genus PSOTOFTLARIA Chandler, 1929. 

Mouth very small, without hp-hke structures Body 
slender Cuticle mthout stnations Head bluntly rounded, 
without evident papillae (Esophagus simple, cylmdrical. 
Caudal end of male curled , tail bluntly conical Caudal alae 
absent Caudal papillae apparently absent Spicules un- 
equal, both trough-hlce , the left spicule longer and with 
T somewhat spoon-shaped expansion at the tip, the nght 
•shorter and iwth a blunt, shghtly recurved tip Postenor 
end of female truncate, with a terminal dorso-ventral cleft 
in which the anus is situated Vulva slightly behmd^the 
posterior end of the oesophagus Female viviparous Adult 
worms parasitic in mammals 

Genotype — Protofilaria fwrccUa Chandler, 1929. 

1. Protofilaria furcata Chandler, 1929 (Fig 14 ) 

Host — Huffed lemur {Lemur rvher) (thoracic cavity) ; 
Zoological Gardens, Calcutta 



Pig 14 — Protofilaria Surcaia Posterior end of male ; lateral 
view. (After Chandler ) 

t 

The male measures 13-15 mm in length and 0 15-0 175 mm. 
in maximum thickness, the female 29-30 mm and 0 325- 
0 33 mm. respective^ The body tapers at each end. The 
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<Uameter of the head is about 0 073-0 095 xuni The mouth 
leads by a mmute tube about 0 01 mm long mto the cesophagus 
The latter is 0 79-0 85 mm long m the male, and about 
0 98 mm m the female The nervc-rmg is situated at 0 24- 
0 26 mm from the anterior end 
The tad of the male is 0 085-0 09 mm long The left 
spicule measures 0 115 mm in length, and has “ the sides 
rolled together proximally, but distally expanded mto a curved, 
spoon-shaped structure ” Its width is about 0 012-0 013 mm 
The nght spicule is about 0 07 mm. long, and ends in “ a blunt 
point somewhat resembhng the pomt of a stub pen ” Accord- 
ing to Chandler " the body substance inside the cuticle at 
the posterior end of the tad ends m a number of mconspicnous 
digitetions, but there are no papillae ” 

' The vulva is dtuated at about 1-4 mm from the anterior end. 
“The uten and ovaries extend postenorly and terminate 
a few hundred micra from the postenor extremity.” 


10 Genus SETABIA Viborg, 1795 

Synonyma ■ — Crinon Cbabert, 1782 ; Cnno Lamarck, 1801 ; 
Hamidana Treutler, 1793, of StSes, 1907 ; TentaeuUma Zeder, 
1800, of Stiles, 1907 , } Amulana Bmra, 1810 ; t Anchtloc^Mt 
Brers, 1810 ; T Hdmxnihw Dimglison, 1895 

Mouth surrounded by a raised, doiso-ventrally elongate, 
cuticular or chitmoid nng which is notched so as to produce 
die * appearance of two or four forwardly-directed teeth 
Body more tapering postenorly than antenorly Cuticle 
with fine transverse stnations One pair of lateral and 
usually four pairs of submedian cephalic papilhe present 
CEsop^gus divided into a short, narrow anterior portion and 
a much longer and stouter posterior portion Caudal end of 
male spiraffy twisted, without alae About three to five 
pairs of preanal, a median preanal'and three to five pairs of 
postanal papillae present, and usually, in addition, a pair of 
small lateral appendages near the tip of the tail Spicules 
very unequal and dissimilar, the left long, consistmg of 
a tubular proximal portion and a membranous distal portion , 
the nght short and of irregular shape Caudal end of female 
coiled into a loose spiral, the tail comcally tapenng and 
curved dorsally, and bearing a pair of lateral appendages 
near the tip, which is often knobl^d or ^my. Vulva m the 
oesophageal region Female ovoviviparous Microfilanss witii 
sheath Adult worms in the perit^eal cavity of Tnamfna,lH 
(chiefly ungulates) 

Genotype . — S^na equina (Abildgaard, 1789) 
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Key to Species 

Parasite of Equidse 
Parasites of Tuminants . 

1 Lateral processes of tail of female conical 
Lateral processes of tail of female bifurcated 


eqmna, p 30 

cem, p 32 
marahaUi, p 33 


I Setaria equina (Abildgaard, 1789) RaiUiet and Henry, 1911. 

(Bgs 15&16) 

Synonyms — Oordttis equtnus Abildgaard, 1789 , Ftlana equi 
Gmelm, 1790, Ftlana paptVoaa Budolpbi, 1802, Oordius 
(Ftlarta) paptlloaua Olcen, 1816, Ftlaria egmna Blanchard, 
1849, Filana papiUareF&iTQiUiito, e^tna Dunglison, 

1893 , Ftlana ocult auctt (part) , Ftlana palpebrdlta auctt 
(part) , f Tnchttta uncinata Ercolani, 1859 , ^ Ftlana paptllosa 
ocult Owles, 1860 , * Ftlana sanguinta egut Sonsmo, 1876 ; 

7 Helmtnthua gordtt Dunglison, 1895 , 7 Mtcrojilana aangmma 
equt Gedoelst, 1911 

Hosts — ^This IS a widely-distnbuted parasite of the horse 
tnbe (horse, donkey, mule and zebra) It occurs mainly m 
the peritoneal cavity, but occasionally m vanous other 
situations, such as the thoracic cavity, lungs, hver, testicles, 
stomach and mtestme There is some doubt as to the 
identity of the immature specimens of Setana which are not 
infrequently found in the aqueous humour ‘of the eyes of 
horses These have sometimes been referred to 8 digitata 
{i e S cervi, see p 32) 8 equina has been recorded by 

numerous authors &om India, Oeylon and Burma 

The male measures 48-80 mm m length and 0 4r-0 6 mm 
in maximum thickness, the female 70-120 mm and 0 75- 

I I mm respectively The circumoral ring has four promi- 
nences, of which the two lateral are crescentic in outhne, the 
dorsal and ventral truncate The two lateral and four of the 
submedian cephahc papiUas are usually very promment 
There are also two more pairs of smaller submedian papillse 
slightly behmd the others The oesophagus is about 8-14 mm 
long, its antenor portion measuring 0 53-1 1 , mm and its 
postenor portion 7 4-13 3 mm The nerve-nng is situated 
at 0 1-0 28 mm , and the cervical papillae at 0 33-0 53 mm , 
from the antenor end 

The tail of the male is 0>l-0 15 mm long , Its tip is rounded 
and bears a pair of mconspicuous, papiUa-hke lateral ap- 
pendages There are usuall3'’ eight pairs of caudal papilla?, 
of which four are preanal and four postanal Tlie left spicule 
IS about 0 63-0 66 mm long (0 32 mm accordmg to Theiler 
(1923)), and its proximal and distal portions are of about 
equal length The right spicule measures about 0 14-0 23 mm 
m length, and is veil chitmized and somewhat oblong in lateral 
view 
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The tail of the female is 0 38-0 C mm long, and ends in 
a knob which is sometimes smooth, sometimes shghtly spmy. 
There is a pair of rounded, papiUa-like snblateral appendages 
at 0 045-0 07 mm. from the tip The vulva is situated at 

Fig 16 



Fig 15 



Fig 15 — Setana eqmna Antenor extremity , lateral view 
(From Baylis, after Yorke and Maplestone ) 

Fig 16 — Setana equina Spicules , lateral view 

(After Boutenger, m ‘ Parasitology *) '■ 

0 41-0 7 mm from the antenor end The microfilanse, m the 
blood of the host, measure about 0 28 mm m length and 
7 ftm thickness 
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2 Setaria cen^ (Budolphi, 1819) Baylis, 1936 (Figs 17 & 18 ) 

Synonyms * — Ftlaria paptUosa anctt (part) , Ftlarta ociUt 
anctt. (part) , Ftlana cerm Budolphi, 1819 , FtUma cermna 
Dajardm, 1845 , Ftlarta terebra Diesmg, 1851 (part) ; Ftlana 
btdentata Molm, 1858 , Ftlana cem elapht Molin, 1858 ; Ftlana 
labtato paptUare Perroncito, 1882, Ftlana labtato papiUoaa 
Ferroncito, 1882; Ftlana labtato-paptUosa BaiUiet, 1888, 
Ftlana dtgitata v. Linstow, 1906, Seiana labtato-paptUosa 
BaiUiet and Henry, 1911 , Setana btdentata BaiUiet and Henry, 
1911 , Setana dtgitata Bailhet and Henry, 1911 , Setaria aUatea 
Bajewsliy, 1928 , Setana cerm. [n sp ] Maplestone, 1931 , Setana 
buxi Bhederao, 1933 , ^ Ftlaria bubalt Budolphi, 1819 ; ^ Ftlana 
tentaculata Mehhs, apud, Crephn, m Ersch and Gruber, 1846 ; 

Ftlana bubcdt {abd^tncdta) Mohn, 1858 , Setana nudtcauda 
Ortlepp, 1924 

Hosts — ^This species is a mdely-distnbuted parasite of 
cattle, and occurs also in many other Bovidse and Cervidse 
(Indian and African buffaloes, bison, yak, sheep, antelopes, 
deer and moose), mhabitmg chiefly the pentoneal cavity. 
It has.been recoiled from buffaloes and cattle {Bos tndtcus) 
in various parts of India, and (under the name of 8. dtgttafa) 
in Ceylon and Burma 

The male measures about 30-60 mm in length and 0 35- 
0 o mm. m maximum thickness, the female about 40-120 mm. 




Fig 17 — Setana cerm Antenorend A, lateral view, B, dorsal view. 

(After Boulenger, m * Parasitology *) 

and 0 5-0 86 mm respectively. The dorsal and ventral 
processes of the circumoral rmg are promment, but variable 
in shape Usually each is notched at the apex, forming two 
more or less promment angular points The lateral processes 
are less promment and also variable m shape, but commonly 
somewhat crescentic The cephahc papillse are less promment 
than m 8 equirta The oesophagus is usually about S-Tfi mm 
long, its anterior portion measuring about 0 5-0 9 mm The 
nerve-rmg is situated at about 0 21-0 33 mm. from the 
anterior end, and the cervical papillae at a similar distance 
behind the nerve-rmg. 


* See Bayhs, 1936. 




SETABIA 


33 


The tail of the male is about 02-0 24 mm long The caudal 
papillae appear to be somewhat vanable in numter, there bemg 
from tbrro to five pairs of preanal or adanal papillae and from 
three to five pairs of postanal The usual pair of lateral 
processes near the tip of the tail is well developed The left 
spicule IS about 0 20^ 4 mm long, and has a relatively long 
(nearly 0 2 mm ) tubular proximal portion and a distal portion 
of twisted and complex form The right spicule is broad, 
largely membranous and somewhat boat-shaped, and measures 
about 0*1-0 16 mm m length 



Fig 18 — SeUma cerm Fostonor end of mate , lateral view, c , posi- 
tion of doacal apertnre (After Boulenger, m ‘Parasitology ’} 

The tail of the female is about 0 26-0 65 mm. long, and 
usually ends in a knob which may be smooth or nearly so, 
or may bear a vanable number of large or small spines. The 
lateral processes are 17611 developed and comcal The vulvs 
IS situated at 0 43-0 S3 mm from the antenor end 


3 Seiaria marshalll Boulenger, 1921. 

Host — Cattle ” , Wassein, Burma 

The following is Bdulenger’s desonption, which was based 
on a single female, m poor condition — 

“ Hes^ not separated from the rest of the body and appearmg 
truncated antenorly The penbuccal rmg is elongated m 
the-dorso-ventral direction and is very deeply notched laterally. 
The hp-like lateral projections . . are m this species exception- 
ally promment ajid markedly tooth-hke, hemg themselves 
ITBM n. n 
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indented at their apices , they bear a strong resemblance 
to the dorsal and ventral teeth which are strong and provided 
with two cusps Head papiUse were not observed. 

"Female 90 mm in length, with a maximum breadth 
of about 0 6 mm The cssophagus has a total length of 9 mwi 
Anus 0 45 mm from the posterior extremity, the latter is 
rounded and shghtly curved in the dorsal direction The 
lateral appendices are bifurcated and situated very close to 
the posterior extremity of the body. Vulva about 0 6 mm 
from the anterior extremity ” 


11 Genus PAPILLOSETARIA Vevers, 1923. 

Besembles Setana m general morphology, but the typical 
circumoral nng is absent, the paired lateral bps bemg Imed 
ivith thickened cuticle, and the cuticle of the body is covered, 
except at the extremities, with irregularly>scattered bosses 
Female viviparous Adult worms m the peritoneal cavity 
of chevrotams {Tragvlua) 

Genotype — PapiUoadarm traguU Vevers, 1923 

1 Papillosetaria vevers! Maplestone, 1931. (Figs 19 & 20.) 

Boat — -Tragtilus javamcus (" on the extra-pentoneal surface 
of the abdoimnal wall ”) , Zoological Gardens, Calcutta 



Fig. 19 . — PaptUoaelana veverai Antenor extremity ; dorsal view 
(After Maplestone ) 

Maplestone’s descnption of this species is based on one male 
and one female The male measures 70 mm m length and 
0 24 mm in maximum thickness, the female about 142 mm 
and 0 46 mm respectively The cuticle bears irregularly- 
placed papilhform structures, which extend from about the 
middle of the oesophagus to the anus m the female, and to about 
3 mm from the postenor end in the male There are two 
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large, simple, lateral lips, sormounted by thickened cuticle 
Cephaho papiUss were not observed The two portions of the 
oesophagus measured 0 58 mm and 11 mm in the male, and 
0 44 mm and 8 8 mm in the female The nerve-nng, m the 
male, is situated at 0 297 mm from the anterior end 
The caudal end of the male is * wound m one or two open 
spiral turns ” The tad is pomted and 0 09 mm long There 
are seven pairs of preanal and three pairs of postanal papdlse 
The longer spicule measures 0 275 mm in length “ Its 
proximal part consists of a stout curved tube, and the distal 
half appears to consist of two or more lash-hke portions 



Fig 20 — PapiUoaetana vevarn Posterior end of mala ; lateral view 
(After Maplcstone ) 

coded round one another ” The shorter spicule is 0 09 mm 
long, and is shaped much as in Seiaria 
The tad of the female measures 0 26 mm. m length, is curved 
dorsally and “ ends m a simple pomt with a pair of large, 
promment papillae on each side of it a short distence antenor 
to the tip The vulva is situated at 0-535 mm from the 
anterior end The vagma has a pyriform muscular ovejector. 
The unpaired trunk of the uterus divides mto two branches 
at a distence of about 17 mm from the ovejector 

* This apparently means that there are two pairs of papilhe 

d2 
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Subfamily DIPLOTRLaSNIN^ Skqabin, 1916 

Head provided laterally with a pair of trilobed epaulette- 
like or tndent-like structures, wl^ch may be superficially 
or more deeply situated CEsophagus typical Spicules of 
male unequal and dissimilar. 

Key to Qenera 

A pair of trident-like structures present at tbe 

sides of the cssophagns at its anterior end DiFLOXitiiEii’A, p 36 

A pair of epaulette-hke subcuticular structures 

present at the sides of the mouth .... HastoseeodiiUm, p 42. 


1 Genus DIPLOTBIffiNA BaiUiet and Henry, m Henry 
and O’Zoux, 1909 

Synonyms* — TriplotruenaCoiaisli, 1912, Dmhtriamia Mapleatone, 
1931. 

Head with six mconspicuous papilhe (two lateral, four 
submedian) Mouth small, circular Cukcle smooth At 
the sides of the anterior end of the oesophagus a pair of chifa nniH 
** tndents,” each with a short forwai^y-d^cted process 
(which may project at the apex of the head) and three longer 
posterior processes (Ekiphagus with a short, slender, antenor 
muscular portion and a very long, stouter posterior portion 
Tail of male short, bluntly rounded or truncate A variable 
number of small, sessile caudal papillae present Spicules 
unequal and dissimilar ; the left longer and nearly straight, 
the right shorter and spirally twisted. Common trunk of 
uterus long Uterine branches at first parallel, then divergent 
Eggs thick-shelled, containing embryos tn lUero Adult 
worms m the connective tissue of birds Microfilariae m the 
blood of the host 

Genotype . — Diplotrisena ozotad Bailhet and Henry, 1909’'". 
Key to Species 

Left spicule of male at least 1 mm long . . 1. 

Left spicule of male less than 1 mm long. 3 

1 lUale apparently without caudal papilhs . nagpurensis, p 42. 
Male with several pairs of preanal and post- 

anal papillae . . 2 

2 Preanal papillae three or four pairs . tneuspis, p 37 

Preanal papillae two paurs graeuh, p 39 

3 Ri^t spicule ofmale less than 0 4 mm long . bhamoensts, p 38 
Bight spicule of male more tham 0 4 mm long 4 

4 I^anal papillae of male four pairs diibta,p 40 

Preamal papillae of n.ade two pairs . . . ttrocMsw, p 41 

* The name Dtplotnsena was ongmally proposed by Bailliet and 
Henry- as a suhgenus of Ftlana, with ozoten ais type-species Seurat 
(1915,0) appears to have given it generic ramk, using it m combina- 
tion with tneuspis Skijabm (1916) also did so, quoting tneuspis as 
genotype 
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I. Diplotiisna trioo^is (Fcdchenko, 1874) Seurat, 1915. 
(Figs 21 & 22 ) 

Synonyms * — Ftlana fncuspu Fodchenlco, 1874 , Aproeta tneuspia 
V. Linstow, 1005 ; Dtphlmena acridotham Karve, 1934 ; 
? Filana ninmt Stossich, 1801 

Hosts — This species has been recorded from crows and from 
a lai;gc number of other birds, belonging to yanous famihes 
(mainly Passeriformes), in Europe, Asia, Africa and Amenca 
In India it has been recorded from Blanford’s laughmg-thrush 
(TroduUopteron jerdoni mendtondk) (Bayhs and Daubney, 
1922), and from the Indian mynah {Aendotheres gingimanus) 
in the Aligarh district, Umted Provmccs (Ma^ar, 1933) 





Fig 21 — Diplotneena tneuBpis Antenor end of female ; lateral viow. 

(After Id, m ' Parasitology ’) 

Z> (tendoiheret Karve, 1934, which appears to be identical 
with D tncuspis, is recorded from Aendotheres tnstis at 
Nagpur, Central IVovinces 

The male measures 36-75 mm m length and about 0 6- 
0 7 mm m maximum thickness, the female about 46-200 mm. 
and 0 6-1 28 mm respectively The “ tndents ” are about 
0 09-0 24 mm long The oesophagus has a total length of 
about 4 5-11 mm , its antenor portion measuring about 
0 2-0 6 Tum The postenor portion widens suddenly to about 
three times the ividth of the antenor portion The nerve- 
ring IS situated at 0 17-0-28 mm. from the antenor end, and 
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the excretory pore at approximately the same level (about 
half-way between the mouth and vulva in the female) 

The tail of the male is about 0 13 mm long, and has a trun- 
cate termination There is some lateral expansion m the 
region of the cloacal aperture From nme to eleven pairs of 
caudal papdlse are present, six of which form subventral 
senes, beginnmg \nth three or four m front of the cloacal 
aperture and convergmg postenorly In addition to these 
subventral papillae, from three to five pairs are situated 
laterally or subtermmaUy on the expanded portion of the tail 
The left spicule is straight and measures about 1-2*5 mm in 
length The nght spicule is 0 55-0 92 mm long, and is spirally 
tmsted in about 1 J turns 



Fig 22 — Dtploirissna irtcuspw Postenor end of male , ventral view. 

(After Seurat ) 

The anus of the female is subterminal The vulva is situated 
at about 0 43-0 8 mm from the antenor end The vagina 
has thick, muscular walls, and is about 4 mm. long. The eggs 
measure, in utero, about 0 045-0 06 x 0 03-0 04 mm Accord- 
ing to Seurat, they hatch m the blood of the host 

2 Diplotrisena hhamoensis (Farona, 1889). 

Synonyms . — Ftlaria bhaTnoeima Farona, 1889 ; Dtplotrtxna 
chamoensis Ydrke and Maplestone, 1926 

Host : — This species is recorded by Faroui* from JSthiopsar 
[Acridotheres'] (dbociTictus at Bhamo, Burma The worms 
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occun?ed m the body>cavity, forming dense knots in the 
mesentery and on the outside of the hver and testes 
The worm is so poorly described by Parona that it is impos- 
sible to determme whether it is an mdependent species or 
should be regarded as a synonym of D tncuspts (as the host 
suggests) or of some other form Prom the description and 
fig^ of the “ chitmous armature ” of the head it* seems 
probable that it is a Dtphlnsena^ as has been suggested by 
Henry and O’Zoux (1909) and by Yorke and Maplestone 
(1926) {D chamoensis) In several of the measurements 
given by Parona the decimal pomt appears to have been 
misplaced Accordmg to his description the male measures 
35-37 mm m length, the female 123-150 mm The mouth 
IS terminal, and has a “ chitmous armature ” consisting 
of three “ loops ” (o»sc) jomed together anteriorly “ in the 
median Ime ” and measurmg 0 011 mm m length and 0 014mm 
m width [* 0 11 and 0 14 mm ] 

The tail of the male is said to be not spirally coiled, not 
mucronate, and without alse The spic^es are unequal, 
one curved and measurmg 0 75 mm m length, the other 
“ serpentine,” stouter, and 0 035 [* 0 35] mm long 
The tail of the female is roimded The vulva is situated 
at 0 5 mm from the antenor end The “ oviduct ” [? vagina] 
is very long and smuous The eggs are oval, with smooth,, 
transparent shells measurmg 0 056 x0 028 mm 

3 Diplotiisena graculi (Maplestone, 1931). 

Synonym — Dtplotnama gracul% Maplestone, 1931 

Host — ^Red-billed chough (Pyrrhocorcuc pyrrhocoraz {~Qra~ 
cultts eremita]) (under jientoneum) , Zoological Gardens, 
Calcutta 

The male measures 27 5-32 mm m length and 0 594 mm 
m mainmiim thickness, the female 70-108 mm and 0 326- 
0 455 mm respectively. The cuticle is apparently unstnated. 
The head is rounded m lateral view, square in dorso-ventral 
view Its lateral diameter, m the male, is 0 16 mm There 
are four large submedian cephahc papillae The tndents 
are somewhat irregular m shape, and show considerable 
vanation m the len^h of their branches Their total length 
is 0 18-0 208 mm The oesophagus, m the male, is 1*2 mm 
long, its antenor portion measurmg 0 45 mm The nerve- 
rmg IS situated a httle m front of the junction of the two 
portions 

The caudal end of the male appears bluntly roqnded m both 
lateral and dorso-ventral views There are two pairs of pre- 
anal and one pair of postanalpapiUae, all of which are subventral 
In addition the ventral surface of the tail, near the tip. 
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bears a number of “small round bosses,” which may also 
be papillae The left spicule is straight and measures 
1*565 mm in length The nght spicule is 0 634 mm long 
Proximally it is straight and tubular, but its distal portion 
is spirally twisted in five or six turns “ Its broad mem- 
branous ala gives it an appearance similar to an auger ” 

The vulva is shghtly prominent, and is situated at 0 49- 
0 59 mm from the anterior end The vagina has a length 
of 0*89-1 3 mm 

4 Diplotrisena duhia (Maplestone, 1931) (Fig 23 ) 

Synonym : — Dtplotnamta dubta Maplestone, 1931 

Host — Bed-billed chough {Pyrrhocora:^ pyrrhocorax {=Qra- 
cuLus eremita \) , Zoological Gardens, Calcutta 
The description of this species is based on a single male 
specimen, which is said to be 8 55 mm long f and to have 



Fig 23 — Dtplotnsena dubta Postenor end of male , ventral view 
(After Maplestone ) 

a thickness of 0 693 mm The antenor end^ is indistmguish- 
able from that of D gracuh The oesophagus is 1*5 mm long 
The caudal end is rounded in lateral view, but truncate 
and shghtly expanded laterally in ventral vie w ‘ The 

* The left and nght spicules appear to have been reversed in Maple- 
stone’s descnption His figures, however, agree with the aocoimt hero 
given 

t HIsewhore, however, it is said to bo about twice as long as the 
male of D gracuh — i e at least 55 mm 
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postcloacal portion of the ventral surface is covered with 
rather pomted papiUa-Iikc prominences, and there are four 
prccloacal papilla! on each side ” The figure given ehotvs 
(m addition to four pairs of subventral preanal pa'pillae, 
forming two rons which diverge antenorly) what appear to 
be SIX papillae on the left side and eight on the nght Some 
of these are subventral and some lateral or sublateral, and 
several of the more anterior are preanal The left spicule 
(referred to as the nght m the description) is stra%ht 
and 0 812 mm long The nght (“ left ”) spicule measures 
0 594 mm , and has a “ broad double curve ” 

5 Diplotrimna urocissm (3ft.plestone, 1931) (Fig 24 ) 
Sjmonym — Diplotrisenia uroeusat Maplestonc, 1931. 

Host — Yellow -billed blue magpie (Urocma Jlamrostns) 
{*' in the sub-peritoneal tissue of the body-cavity ”) ; Zoological 
gardens, Calcutta 

The description is based on a single male specimen This 



Fig 24 —Diplotnana vrocusas Posterior rad of mole ; 
vratral view. (ARer Maplestone ) 

was 18 2 mm long and 0*515 mm. thick. The head appears 
rounded in lateral view, concave m front in dorso-ventral 
view, \rith the anterior ends of the tridents projecting as 
sharp points The length of the tndents is 0 148 mm The 
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oesophagus is 2*457 mm long, its anterior portion measuring 
0 257 mm and its postenor portion 2 2 mm 

The caudal end is truncate in ventral view There are two 
pairs of subventral preanal papillae No other papillai are 
mentioned or figured The left spicule (referred to as the 
right in the description) measures 0 713 mm in length For 
the greater part of its length it is straight, but near its root 
it IS somewhat curved The right (“ left ”) spicule is 0 495 mm 
long, the whole forming an open S-shaped curve 

6 Diplotriaena nagpurensis Karve, 1934 

Host — Mynah {Acndotheres insits) (body-cavity) , Nagpur, 
Central Provinces 

The description is based on a single male specimen, which 
measured 33 95 mm in length and about 0 59 mm in maximum 
thickness The head appears concave m front in dorso- 
ventral view The tridents are 0 165 mm long, and have 
truncate or concave anterior ends which project beyond the 
cuticle The anterior portion of the oesophagus is about 
0 27 mm long, the postenor portion about 7 2 mm The 
nerve-rmg is situated at 0 2 mm from the anterior extremity 

The caudal end is rounded in lateral view and truncate iii 
ventral view Its ventral cuticle has a granular appearance 
No caudal papillae w'ere seen The left spicule measures 
2 1 mm m length, the right spicule 0 5 mm The latter is 
spirally twisted 

2 Genus HASTOSPICtiLTJM Skrjabin, 1923 

Mouth situated in a dorso-ventrally elongate depression, 
each lateral wall of which is formed of thickened cuticle and 
bears a small, forwardly-directed tooth-like process On 
either side of the oral depression there is typically an “ epau- 
lette-like " subcuticular structure. A pair of lateral organs 
and usually four pairs of submedian cephalic papillae present 
(Esophagus composed of a short and narrow antenor muscular 
portion and a long and wide posterior glandular portion 
Male with short caudal alae formmg a bursa -hke structure 
A variable number (up to eight pairs) of caudal papillae present, 
most of which have long peduncles Spicules unequal, the 
left much longer than the nght Vulva in the oesophageal 
region Female oviparous, the eggs containing embryos 
when laid Adults under the serous membranes or in the 
connective tissue of reptiles 

Genotype — Hastospiculum varam SkTja.hm., 192Z* 

* If, as appears vei^ probable, this species is identical with 
H macrophallos (Parona, 1889), tlie geiiotypfi should take the latter 
name 
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1 Hastospiculmn macrophallos (Parona, 1889) Baylis, 1930 
(Pigs 25&26) 

Synonyms — Ftlana tnacrophaUos Parona, 1889, Hastosptcuhtm 
spimgarum Chandler, 1929 ; ? Ftlana varant Baylis and 

Daubnoy, 1922 , 7 Hastospieulum varant Skijabm, 1923 

Hosts — ^Parona (1889) recorded Ftlana macrophallos from 
the abdominal muscles of Varantis [Hydrosaurusl salvator 
m Burma (mountains of Catcm Cauri, east of Bhamo) Baylis 
and Daubney (1922) record it &om Varanm salvator, V flates- 
cens and V. rieintlosus, probably all in the Zoological Gardens, 
Calcutta The collector’s labels mdicated the lungs, thoracic 
cavity and “ intestmes ” (probably abdommal cavity) as the 
habitat of the worms Chandler (1929) records H spmtgerum 
from under the pentoneum of Varamts Jlatescens m the 
Zoological Gardens, Calcutta Maplestone (1931) also ob- 
tamed matenal from the same host and locahty, and supports 
the present writer’s (1930, c) view that^T spmtgerum is identical 
with H macrophdUos Clutwood (1922, a), on the other hand, 
gives a description of H spmtgerum which is stated to have 
been “ made from a restudy of the type specimens,” and 
treats it as distmct from H macrophallos, of which, hovever, 
he does not appear to have seen specimens Skrjabm (1923) 
descnbed H varant as a new species, based on males onlv, 
from Varanus grtseus (from Bussian Turkestan, in captivity 
m Bussia) Sandground (1933) found specimens, from 
Varanus salvator in Annam, mtermediate m some respects 
between H. macrophdUos (as descnbed by Baylis, 1930) and 
H varant Skijabm, and expresses the opinion that the latter 
” mayhaveto be placedin the 8 ynon 3 miy of the former species ” 
This question the writer still feels it wise to leave open, 
though there seems to be httle room for doubt that H 
spmtgerum and H macrophctUos are identical The Ftlana 
varant of Bayhs and Daubney (1922) was based on a single 
male specimen, which seems very probably to have been an 
abnormal specimen of H macrophallos 

The following descnption is denved from the vanous 
accounts referred to above Complete specimens are seldom 
obtained, and males appear to be comparatively rare The 
male measures about 80-100 mm in len^h and 0 41-0 7 mm 
in maximum thickness, the female up to about 250 mm and 
l*4r-2 mm respectively The cuticle is transversely stnated, 
some of the striations being very prominent, especially 
m the female The mouth is small and circular, and im 
situated m a roughly oblong depression whose longer axis 
IS dorso-vcntral The lateral boraers of the depression are 
formed by somewhat thickened plates of cuticular matenal, 
from the middle of each of which springs a small, but prominent, 
forwardly-directed tooth-hke process, which is somewhat 
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square>ended when seen m profile. Below each tooth there 
appear to be three finger-hke processes which converge towards 
its base Dorsally and ventraDy to the mouth-depression 
there are dehcate, flat, cuticular plates. Laterally to the 
lateral walls of the depression there are two " epaulette-like ” 
subcuticular structures, apparently of a parenchymatous 
nature The lateral edge of each “ epaulette ” is produced, 
at the beginmng of the lateral field of the body, mto a jmcess 
on which IS situated a“ lateral organ ” This is rather' pore- 
like than papiUa-like Near the angles of the “ epaulettes ” 
there' are two pairs of mconspicuous submedian papillsB 
with very mmute termmations, and ivithm the angles there are 
four very famtly visible structures which may possibly also 
he papillae There would thus be eight subme^an papiUae 


i 



Fig 25 — Eastoaptculum macrophaUos Anterior extremity of female, 
viewed en /ace e , “ epaulette-like stractme ", If , lateral 
field. Ip, lateral papilla; m, mouth; b, submedian 
papilla , t , tooth (Alter Bayhs ) 

The anterior portion of the oesophagus measures, m the 
female, 0 55-0 6 mm m length, the posterior portion about 
50 mm At its commencement the latter occupies the whole 
width of the body-cavity Li the male of F varam Baylis 
and Daubney the anterior portion of the oesophagus measured 
-0 35 mm m length, the posterior portion 16 mm The 
nerve-rmg is situated somewhat behind the middle of the 
■antenor portion 

The caudal end of the male is bluntly rounded, and is provided 
ivith alae which begin only a short distance m front of the 
cloacal apeiture and are contmuous round the postenor 
extremity, thus forming a bursa-hke structure The caudal 
papillae appear to be rather variable in number and arrange- 
ment Parona found seven pairs, the present writer (1930, c) 
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eight pairs Skrjabm. also found eight pairs in H varani, 
while Chitwood desenbes, for H spvrttgtrvm, eight papiilie' 
on the left and seven on the right side In Chitwood’s figure 
all the papillse appear to be laterally situated, whereas Parona 
and Bayla found three pairs, in front of the clpacal aperture, 
placed subventrally A similar arrangement was also found 
in Filaria varani by Baylis and Daubney, but there were onl^ 
two, and not three, subventral pairs The left spicule, 
according to various descnptions, vanes between 2 mm and 
4 45 mm. m lei^[th, the right between 0 42 mm and 0 51 mm 
(Ski]abm gives 0 66 nun, for the shorter spicule m H varani, 
while m Filaria varani Bayhs and Daubney, m which only 
one spicule was found, this was 0 6 mm long ) Both spicules 
are alate, and have pomted and shghtly hooked tips 



Fig 26 — Hastosptculwm maerophaBos Postenor end of male , 
ventral view (After Baylis ) 

The tail of the female is bluntly rounded, and bears a pair 
of papillm at its extremity The anus is subtenninal The 
vulva IB situated at 0 85-1*15 mm from the anterior extremity 
The muscular vagma may run straight back, or may be much 
convoluted The eggs are of a very characteristic shape, 
somewhat resembhng a barrel, with an annular thickenmg 
near each pole- They measure 0 05-0 052x0 03-0 034 mm.. 
liavB thick shells, and contain coiled embryos when ready for 
ln3nng 
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Subfamily APROCTINiE Yorke and Maplestone, 

1926. 

Head Avithout epaulette-hke or tndent-like structures 
(Esophagus frequently atypical (without obvious division mto 
anterior and posterior portions) Anus frequently non- 
functional, sometimes absent Tail of male without als. 
Caudal papillae absent or few and inconspicuous Spicules 
short, usually equal or suhequal, and similar 

Key to Genera 

Spicules of male short, suhequal and conical, 

vulva near middle of hody . CoKiSFiaimuM,p 46 

Spicules of male unequal, broad and trough* 

like, vulva near posterior end of oesophagus Pahatbocta, p 49 


1 Cenus CONISPICULUM Pandit, Pandit and Iyer, 1929 

Mouth without lip-hke structures Cuticle with fine trans- 
verse stnations Cephahe papillae unknown (Esophagus 
muscular throughout, not divided into two portions, but 
comcal antenorly and cyhndncal postenorly Caudal end 
of male spirally coiled, without alae A few pairs of small 
postanal papillae present Spicules subequal, similar, short 
and conical Tail of female blunt Vulva near the middle 
of the body. Vagina long Uterine branches parallel at 
their ongin Female viviparous or ovoviviparous Adults 
in the connective tissue of reptiles Microfilariae with sheath, 
occumng in the blood of the host 

Genotype — Gonisptcidum flavescens (Castellam and WiUey, 
1905) 

1 Conispiculum^ flavescens (Castellam and Willey, 1905) 

Synonyms — ^tfana flavescens Castellam and WiUey, 1905 , 
Contsptculum gutndtensts Pandit, Pandit and Iyer, 1929. 

Host — ^The “bloodsucker” (Gahtes versicolor) (m the 
connective tissue, chiefly m the mesentery, pelvic region and 
along the trachear , also ,in the lungs) , Colombo, Ceylon 
(Castellam and Willey) , Gumdy, Madras (Pandit, Pandit and 
Iyer) 

Castellam and Willey (1905), m recording the occurrence 
of microfilanse m the blood of this lizard, mentioned the findmg 
of two adult worms m the mesentery, and proposed the name 
Filarta fiavescens for them They gave no description. 
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bc 3 ’on(I stating that the worms were characterized by the 
bright Icmon-^ellow' colour of the intestine The sjiccimens 
were forwarded to v Linstow, who (lOOC, d) gave a very 
bnef description of them Pandit, Pandit and Iyer (1929, a) 
desenbed, under the name of Gontsptcvlum guindiensis, 
a Filanid from the same host They believed it to be distinct 
from F Jlavescens, but, as will be seen, they were misled by 
V Lmstou ’s description Through the courtesy' of the 
Director of the Colombo Museum, the writer has been able to 
examine the type male and female of F Jlavescens Though 
both specimens are in poor condition and damaged, it has 
been xiossible to establish the fact that v Lmstow’s description 
was, m at least one important point, erroneous, and there is 
little doubt that 0 gutndtensis is the same species 
According to v. Linstow the male measures 19 mm in length 
and 0 33 mm in maximum thickness, the female 56 mm 
and 0 65 mm respectively Pandit, Pandit and Iyer give 
the average length of the male as “ 0 28 ” \} 28] mm , and its 
thickness as 0 3 mm in the middle of the body, while for the 
female tho^' give 95 mm as the average length and 0 73 mm 
as the thickness in the middle The t 3 rpc female is incomplete 
The portion remaimng (now' in two pieces) is of about the 
length given by v. Lmstow Its maximum thickness (the 
thickest portion being considerably in front of the middle) 
is about 0 7 mm , while that of the male is about 0 32 mm 
The Indian authors state that the cuticle is smooth, with fine 
longitudinal stnations In the type-specimens there are 
exceedingly fine and faint transverse stnations The head 
IS bluntly rounded According to v Linstow the mouth 
18 without bps , accordmg to the Indian authors it is “ simple, 
with two mconspicuous lateral (2) obtuse flaps ’* In the male 
type the mouth appears to be quite terminal and simple 
In the female type, however, it appears to he in a very shght 
depression No cephahe papilla: have been made out The 
oesophagus, according to Pandit, Pandit and Iyer, has an 
average length of 1 04 mm in the male and 1 23 mm in the 
female In the type male it measures about 1*1 mm , and m 
the type female 1 5 mm The oesophagus is muscular through- 
out, and IS of a x>ecuhar shape, its antenor end bemg comcal 
(rather than cyhndncal, as stated by the Indian authors), 
and its longer postenor portion cylmdrical (rather than 
“ bulbous ”) There is no sharp distinction between the two 
portions, the antCnor widening gradually to the diameter of 
the postenor The intestine is very narrow' at its junction 
with the oesophagus, but widens rapidly The nerve-rmg is 
situated at about 0 2 mm from the antenor end in the male, 
and slightly more in the female 
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The caudal end of the male is spirally coiled, and the tail 
rather sharply curved ventraDy The latter is about 0 2 mm 
long, and has a blunt tip with a dorso-ventral indentation, 
giving rise to the appearance of “ two clear, rounded, fairly 
big bosses,” as described by the Indian authors There are 
no alse The cloacal aperture is prominent v Lmstow 
mentions “ five very small post-anal papiU»,” while the Indian 
authors say tliat there are usually seven pau*s, “ the papillae 
dimmishmg in size from the anus downwards ” In the t 3 rpe 
male not more than five pairs of postanal papillae could be 
made out, and these were very small Two pairs were near 
the cloacal aperture, two near the iip of the tad and one at 
about its nuddle There appeared, however, also to be at 
least one pair of small preanal papillae The spicules are 
relatively very short and comcal, with broad, funnel-shaped 
roots According to v Lmstow they are 0 16 mm long 
Accordmg to the Indian authors, the two spicules average 
respectively 0 14 mm and 0 132 mm m length In the type 
male the left spicule is about 0 15 mm long, and has a smooth, 
sharp, obhque pomt, like the tip of a hypodermic needle 
The nght spicule is about 0 14 mm long, ana has a blunt tip. 
This spicule has a few transverse corrugations on its dorsal 
surface near the tip There appears to be an irregularly- 
shaped accessory piece, or cuticidar thickening of the dorsal 
wall of the cloaca, nearly as long as the spicules This is not 
mentioned by the previous descnbers 
The tail of the female, accordmg to Pandit, Pandit and 
Iyer, has an average length of 0 41 mm , and is blunt The 
anus IS prominent (Accordmg to v Lmstow there is no anus. 
The posterior end of the type female is now missmg ) The 
vulva was erroneously stated by v Lmstow to be situated 
at 1 97 mm from the 'antenor end In the type female, 
as m O' guvndienata, it is situated somewhere near the middle 
of the body The vagma is long, narrow and muscular 
It begms with a small ovejector, and at first runs forward for 
about 0’3 mm from the vulva, then doubles back and runs 
posteriorly to a pomt about 0 55 mm behmd the vulva 
Here it forms a loop which runs almost completely round the 
body-cavity ard forward agam to the level of the vulva, 
where it gives off two parallel uterme branches These 
run anteriorly from their ongin, but appear to double back 
agam at a pomt about 3*5 mm m front of the vulva Accord- 
ing to the Lidian wthors the vulva is prominent, but m Castel- 
lam and Willey’s type this is not so The uterme branches 
and ovarian tubes are exceedingly long and much convoluted,, 
and it was not possible to follow out their course m detail. 
The antenor hmit of the ovarian tubes is about 05 mm. 
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behind the oesophagus v lonstoiv calls the worm “ ovovivi- 
paroiis,” though tho uterus, in the type female, contains 
numerous free embryos Pandit, Pandit and Iyer also regard 
the Morm as “ ovoviviparous,” and state that they have 
observed both free embryos and eggs being deposited The 
microfilarisQ, as found in the blood of the host by these authors, 
have a loose sheath and measure 0 086-0 114 mm in length 
and 5-10(1 m thickness 

Pandit, Pandit and Iyer (1929, &) have shoiin experi- 
mentall}’ that Gulcxfaitgans can act as a vector for 0 gutndien- 
bis, and have described the development of the larvm in it, 
which they find to take 11-16 days, and to mvolve stages 
similar to those of Wuchcrena bancrofit 


2 Genus PARAPROCTA Maplestone, 1931 

Uloutli inthout hp-likc structures Cephalic papillm un- 
kiiou n Cuticle smooth (Esophagus short, not ^vidcd into 
tMo portions Caudal end of male mthout alie ; tail curved, 
bluntl}' rounded Caudal papillae absent or very incon- 
spicuous Spicules unequal, but both broad and trough-likc 
Anus absent in adult female Vulva near the posterior 
end of tho oesophagus Female viviparous Adult worms 
111 the body-cavity of birds 
Genotyjie — Paraprocla hrevtcauda (Cliandler, 1924} 

I Paraprocta brevicauda (Chandler, 1924) Maplestone, 1931. 
(Fig 27 ) 

Synonjmi — Ftlarta bremcauda Chandler, 1924 

Hosts — This species wa*; ongmally described by Chandler 
from the racket-tailed drongo {Dtssemurus paradrseua) and 
the hunting cissa {Gissa chinensis) Maplestone (1931) has 
also recorded it from Onol is tndteus (probably O chinensis 
dtffusus), Goracias hengjialensis tndica, Arborophtla cUrogulanSt 
DendroctUa rufa, Qopsycdius saularts and Polyphetron btcal- 
caratum All the above-mentioned hosts were birds that had 
died m the 2k>ological Gardens, Calcutta Accordmg to 
Chandler, tho worms occur m or on the hver of the hosts 
Chandler expressed a doubt whether the smgle female found 
by lum belonged to the same species as the males, but Maple- 
stone, who has exammed a la)^e amount of material and given 
a new description, considers that its determmation was correct 
The male measures 7 5-10 5 mm m length and 0 16-0 2 Ttim 
m maximum thickness, the, female 16-18 mm and 0 35- 
0 45 mm respectively The body is bluntly rounded at each 
rrjBM IT E 
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end The diameter of the head is 0 092-0*095 mm m the Tnn1<> 
and 0 128 mm m the female Neither Chandler nor Maple- 
stone was able to observe any cephahc papillae The oeso- 
phagus IS 0 4r-0 6 mm long. Its maximum thickness, in the 
female, is about 0 032 mm The nerve-ring is situated at 
0 146-0 192 mm , and the excretory pore at 0 28-0 62 mm , 
from the anterior cud 

The tail of the male is short (0 06-0 065 mm ) Accor ding 
to Chandler, there are two pairs of inconspicuous papillae, 
one pair preanal and one postanal Maplestone was unable 
to observe these, but says that “ an appearance simulatmg 
papillae in these positions is caused by an optical section of 
the body pulp, which bulges round the cloacal aperture” 
Chandler give^ the lengths of the spicules as 0 106 mm and 



0 065 mm .Maplestone, however, finds them to be 0*18- 
0*2 mm and 0 06-0 07 mm respectively, and suggests that 
part of the longer spicule had. been broken off m Chandler’s 
material Both spicules are broad and trough-hke 

The tail of the female is bluntly rounded and 0 16 mm long 
Accordmg to Maplestone, the anus is completely covered by 
the cuticle In young specimens it is connected with the 
intestme by a “ cord,” but this connection disappears m older 
individuals The vulva is inconspicuous Accordmg to 
Chandler, it is situated at 0*38 mm irom the antenor end 
Maplestone, however, finds it at 1-1 2 mm , and suggests 
that Chandler mistook for it an antenor portion of the uterus. 

For the possible larval form of this species see MtcroJUana 
cephalocau^ and M colubrotdes (p 57) , see also the foot- 
note to OhandlereUa boset (p 27) 
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buccal cavity which is about 0 032 mm deep and 0 02 mm. 
in diameter We are unable to distmguish any teeth at the 
base of the buccal cavity, but its wall is thrown mto folds 
presentmg an appearance which might easily have been mis- 
taken for teeth The oesophagus * consists of two parts 
The anterior portion is 0 25 mm in length and distmctly 
more slender than the postenor portion The latter measures 
0 75 mm in length and about 0 12 mm m thickness It is 
very shghtly enlarged posteriorly. The nerve-rmg surrounds 
the oesophagus at about 0 13 mm from the antenor end, 
while the excretory pore opens at about 0 2 mm from the 
head The posterior extremity is rounded and not noticeably 
attenuated The anus is small and subtermmal The vulva 
is situated close to the head, at about 0 45 mm from the anterior 
end. There is a short transverse vagma, directed shghtly 
backwards, from which two ovejectors are given off The * 
uteri and ovaries are both postenor, but a forwardly-directed 
loop in the ovejector of one of them mdicates that this 
represents an anterior uterus The eggs m the uterus 
measure about 0 024x 0 017 mm , and are in vanous stages of 
segmentation ” 

2 “ Filaria ” tuberosa v Linstow, 1906 

Synonym — Ftlana mansont Castellam and Willey, 1904 (nec 
Cobbold, 1879, tkc Huber, 1896) 

Host — ^Brahnuny lizard {Mabuya cannata ) ; Colombo, 
Ceylon (Adult females m musculature of body- wall , micro- 
filanse m blood ) 

A very bnef descnption of tlus form is given by Castellam 
and Willey ( 1 904) Some of the onginal specimens (apparently 
not now available m the Colombo Museum) were re-exanuned 
by V Lmstow (1906, d), but httle was added to the descnption 

The female measures 34r-38 mm in length and 0 37-0 5 mm 
in thickness Accordmg to Castellam and Willey “ the 
head 13 shghtly spatulate, with a sense-organ on each side 
near the front , the mouth is terminal, leading mto a buccal 
capsule from which a short vestibule leads back to the oeso- 
phagus , the latter is 0 53 long or 1/7J of the total length ” 

V Linstow states that the head is rounded, without teeth or 
papiUm, and that the oesophagus is 1/79 of the total length. 

The tail is attenuate and curved, and ends m a hemispherical 
knob In front of this, according to v Lmstow, there is 
a papilla on each side Castellam and Willey state that the 
anus IS shortly in front of the knob , v Linstow that an anus 
is absent The vulva, accordmg to the latter author, is 
situated at 0 44 mm from the anterior end The eggs %n 
ute.ro are thm-shelled and measure 0 018x0 013 mm , and the 
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Tvorra IS ovoviviparoTis. Castellani and Willey found nucro- 
iilanie in the blood of the host These were sheathed, and 
measured 0 14 mm in length, includmg the sheath, or 0 09 mm. 
without it The tail of the microfilana was blunt, but.more 
attenuated than the head 

3 “ Filarla ” haje Wedl, 1862 

Hosts — This species was recorded by Wedl from Naja 
[{7ra!us] haje m Egypt His specimens were found on the 
outer surface of the lung, either free or coded -within flattened 
capsules of connective tissue Bayhs and Paubney (1922) 
doubtfully referred to the same species immature forms from 
the “ mtcstme ” of the cobra (Naja tnpudtatis) and of the 
banded krait (Bmgarus fasetatus) in India (probably in the 
Zoological Gardens, Calcutta) 

Wedl's descnption is very brief, and is insufficient for the 
recognition of the species The worms ivere 20-25 mm long 
and 1 mm thick The cuticle is said to be thick and trans- 
versely ringed , the head without papiUec , the mouth small 
and comcal , the oesophagus and intestine wide, the former 
strongly muscular The tad ends m a conical spike which, 
according to the figure, is curved dorsally The specimens 
recorded by Bayhs and Daubney were about 6-8 mm long, 
and lacked characters cnabhng them to be assigned to any 
well-established genus The oesophagus had a relatively long 
postenor glandular portion 

4 ‘Filaria”8p 

A single immature form, apparently diflerent from ‘‘J’” 
haje, was recorded by Bayhs and Daubney (1922) from the 
* intestine” of a cobra (*iVo;o tnpvdtans). It mea'sured 
about 20 mm in length Trtie antenor end ivas broad and 
blunt, the jmstenor end more tapenng, and the oesophagus -was 
relatively shorter than in the specimens regarded as “ F. ” haje. 

5 ‘ Filarla ” emmae Stossich, 1897. 

Synonym — “ Ftlana sp ’ ” Fstons, 1889, 

Host — Oalotea ernma, Thagata, Mt Mulai-yit (Dawna 
Bange), Tenassenm 

Of this form Parona had only female specimens, which are 
very summardy described* Their length is given as 140- 
190 mm The body is more attenuated anteriorly than 
postenorly The mouth is unarmed, the oesophagus long and 
0 023 [* 0 23] mm m diameter. The mtestme is very narrow. 


-* StossK^ merely gave a name to the species, without ha-emg seen 
the specimens. 
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The tail is blunt and not mucronate The vulva is situated 
at 16 mm from the anterior end The “ oviduct ” [* vagina] 
is disposed in numerous loops 

6 “ Filarla ” vivipara v Linstow, 1904 

Ifost — Gorvua splendena (peritoneum) , Colombo, Ceylon 

Of this species the onlj'' description available is that given 
by V Linstow (1904), which is not sufficient to enable its 
position to be determmed The type-specimens, which 
consisted of females only, are apparently not now available 
in the Colombo Museum 

The female is 16-21 mm long and 0 32 mm thick Both 
ends of the body are rounded On each side of the head 
there is a small papilla The lateral fields occupy } of the 
circumference of the body The oesophagus measures 1/28, 
the tail 1/85 of the total length The vulva is situated at 
1*5-1 8 mm from the anterior end The eggs m utero measure 
0 039 X 0 031 mm The worm is viviparous The micro- 
filanm have a rounded head and a pointed tail, and measure 
" 0 043-0 364 mm ” in length and 5 2/ti in thickness “ Pre- 
sumably the embryos penetrate into the vascular system 
of the bird, where they live as blood-filanae ** 

7 “ Filarla ” plsclcola v Lmstow, 1906 

Host — manne fish (* Lethnnus sp ) (“ from supra- 
orbital region ”) , Ceylon 

Of this species, the type-specimen of which is apparently 
not available in the Colombo Museum, a very meagre descnp- 
tion IS given by V Linstow (1906, d) This reads as follows — 
“One incomplete female, 225 x 0 57 [mm], the diameter 
at the head is 0 13 [mm ] , the head is rounded, destitute 
of hps, teeth, and papillse , the tail is lost from the specimen , 
genital orifice quite anterior, only 0 79 [mm ] from cephalic 
extremity , eggs 0 031 x 0 023 [mm ] , it is ovoviviparous , 
the embryos with acuminate tail measure 0 53x0 016 [mm ] 

MICROFILARIA 

The term Mtcrofilana Cobbold, 1880, is apphed, as a collec- 
tive and not as a generic name, to larval Fdanidse occurring 
in the blood-stream or in the tissues of vertebrates In addition 
to the microfilariae already referred to in connection with 
their respective adult forms, several, whose adult forms are 
unknoATO, have been described from Indian hosts In the 
following brief descriptions only the measurements and some 
of the more salient features are given For fuller details 
the original descriptions should be consulted Two of the 
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Indo-China and Celebes. Mrarofilarise recorded by Korke 
(1929), m the district of Balasore on the coast of Orissa, and 
by Iyengar (1932), in the coastal regions of North Travan- 
core, appear very probably to belong to this species, -vrlnle 
Rao (1936) records M. malayi as the only human microfilana 
occurring m the rural tonm of Patnagarh, Onssa 

The dimensions of the lan'a, as is the ease \nth other species, 
var 3 ’^ greatly according to the method of preservation employed 
Its length, according to vanous authors (Faust (1929) , 
Korke (1929); Brag ([« 1930]) , Feng (1933)), is 0 152^ 298 
mm , and its thickness 3‘88-7/i The anterior end is bluntly 
rounded, andhas a double stylet The anal pore is visible as a 
clear space at about the posterior fifth of the body The tail is 
thus relatively long It is usually suddenly constricted to 
form a slender, sometimes thread-like, termmal portion which 
ends in a swellmg containing a nucleus This and another 
nucleus, usually situated just m front of the constnction, 
take nuclear stams more deeply than the rest of the nuclei 
of the body A “ sheath ” is present, and this is much 
longer than the bod 5 ’’ 

This microfilana display's a nocturnal periodicity m the 
peripheral blood Its vectors are mosqmtoes of the genera 
Anophelea and Mansontotdes Bao records M anmthferus as 
the vector in Onssa 

2 Microfilaria actoni Kao, 1931. 

Host . — ^Ma.i (m penpheral blood) ; recorded in a convict 
in Comilla jail, East i^ngal, w'ho had come fixim Sandwip 
Island, at the mouth of the Brahmaputra Biver 

This microfilana, accordmg to Bao, bears some resemblance 
to that of Dtpefalonema perstans (which is not known to occur 
in India), but is much smaller. It measures 0 14r-0 15 mm 
in length and 6/t in maximum thickness, and is without 
a sheath.” 

3 Microfilaria lewisii Korke, 1924. 

Host ; — Dog (in penpheral blood) ; Kasauli 

This larva, according to Korke (1924), measures 0 14- 
0 212 mm * m length and 3 5-4^ in thickness, and is without 
a ‘ sheath ” The antenor extremity is “ more squarely cut 
than rounded, and sometimes adorned with a tnangular 
stilet about 2 pin height ” The tail is said to taper to a fine 
point, but is figured as having a blunt tip 


• The maxininm length given in the table of measnrements, however, 
IS 0 204 nun 
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Korkc considers that this microfilana approaches most 
closely in length to those of Dtrojilana xmirntts and Dipetalo- 
nema dracuncvlotdes (Oobbold) It is, however, more slender 
than either of these, and seems to the "writer more comparable 
in size with the microfilana of DipetalonemO' recondUum 
(seep 7) 

4 Microfilaria cephalocauda Chandler, 1924. 

Host — ^Backet-tailed drongo [Dmemurus paradtseus) (m 
blood) , 2Ioological Gardens, Calcutta 
This larva measures 0 18-0 205 mm in length and about 

4 8/1 in thickness The bod> is of almost uniform thickness 
throughout, and both head and tail are bluntly rounded 
A ‘sheath’* is present This ma3* be the microfilana of 
GJiandlerella bosci (see p 26) or of Paraprocta brevicauda 
(seep 49) 

5 Microfilaria colubroides Chandler, 1924 

Host — ^Backet-tailed drongo (Dissemurus paradtseus) (m 
blood) , Zoological Gardens, Calcutta 
This larva measures 028-0 35 mm in length and about 

6 5/1 m thickness The head is bluntly rounded, the tail 
slender and pointed No' “ sheath ” was observed This 
microfilana may belong to ChandUreUa bosei (see p 26) or 
to Paraprocta brevicauda (see p 49) 


6 Microfilaria cissse Chandler, 1924. 

Host — ^Hunting cissa {Ctssa chtneasis) (m blood) , Zoo- 
logical Gardens, ^Icntta 

This microfilana measures 0 3-0365 mm in length Its 
“ sheath ” is considerably longer The thickness of the body 
IS about 7/1 The head is bluntly roimded , the tail tapers 
almost to a point, but is truncate at the tip. 

7 Microfilaria comma Chandler, 1924 

Host — ^Huntmg cissa {Ctssa chtnensts) (in blood) , Zoo- 
logical Gardens, Calcutta 

This larva has a length of 0 108-0 114 mm , and a maximum 
thickness of 5’5-6/i The head is bluntly rounded and the tail 
pointed The body begms to taper at about the middle of 
Its length There is a tight-fitting ‘ sheath,” “ obvious only 
at anterior end, where it exceeds the embryo by a fewr micra 
only ” 
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8. Microfilaria colambce Bay and Dasgupta, 1936 

Host — “ Pigeon ” [* Golumba hvta\ , Calcutta 

Bay and Dasgupta (1936) record nucrofilanae, without 
“ sheath,” from the blood of a pigeon The parent ■norm 
was not found, but it is suggested by the authors ■that the 
larva may possibly have been those of Eulvmdana data (Wedl, 
1856), a iSlamd which occurs m pigeons They varied m 
length between about 0 1 and 0 364 mm. The smallest forms 
showed httle morphological differentiation, only the nerve- 
ring and anal pore bemg recognizable The largest were 
considerably more advanced in development, but the authors 
considered that they belonged to the same species 

9 MicrofiOiaria sp 

Evans and Benme (1910) record the finding of micro- 
filanam blood taken during the daytime &om “quite a number” 
of elephants in Burma The worms measured 0 18 mm m 
length and 6fi m. thickness Khahl (1922, b) suggests that 
they may have been the larvae of one of the species of Para- 
bronema, and that these may “ void their embryos into the 
lymphatics or blood and not mto the mtestmal canal ” 


2. Family PHILOMETRID.® Baylis and 
Daubney, 1926. 

Synonym - — ^DracunculicUe Leiper, 1912 

Medium-sized or large parasitic forms Male, when kno^vm, 
much smaller than female Body of female often much 
elongated Anterior end rounded Mouth simple, ■nithouthp- 
like structures, but surrounded by papillae Anus frequently 
non-fimctional or absent m the adult female Two equal 
spicules and an accessory piece present m the male. 7ulva 
very inconspicuous or absent, and vagma rudimentarj’^ or 
absent, m gravid females TJterme branches directly opposed, 
for ming a contmuous tube Ovanes relatively very short, 
situa^ted at opposite ends of the body Female ■vi^viparous 
Adult worms parasitic m the body-ca^vity, serous membranes 
or connective tissue of vertebrates The mtermediate hosts, 
where kno^wn, are Crustacea 

Key to Genera. 

Tail of female pomted and curled ventrally 
into a hook « . < . . Dbacunculus, p 63 

Tail of female bluntly rounded . . 1 

1, Male with a comcally tajiermg tail. . , . Mickofleoba, p 50 

Posterior end of male truncate, with ter- 
nunal cloacal aperture Philosietba, p 59 
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1 Genus PHILOMETRA Costa, 1846 
Synonym — IcUhyonema Diesing, 1861 

Body elongate, rounded at both extremities Lateral fields 
broad Mouth funnel-shaped (Esophagus relatively short, 
more or less swollen anteriorly and cylmdncal posteriorly, 
and accompamed by a long dorsal unicellular, gland which 
opens mto it by a narrow duct near the mouth A pair of 
smaller subventral glands also present Anus non-functional 
m the adult female, the postenor end of the mtestme being 
connected with the body-wall by a soUd column of cells 
Tail of male truncate, with a pair of large lateral processes 
posteriorly Cloacal aperture terminal Spicules sharply 
pomted Accessory piece large and well developed Testis 
smgle Tail of female short and bluntly rounded Vulva 
at about the postenor third of the body Vagina apparenth’' 
functional oidy m very young females, and subsequently 
losmg its connection with the uterus Ovanes usually reflexed. 
Adult worms in the body-cavity, gemtal glands or connective 
tissue of fishes Larvfe, at least m some cases, m the body- 
cavity of Copepods 

Genotype . — PhUometra ghbicepa (Budolphi, 1819). 

1 Plfilometra sp Thwaite, 1927. 

Host * — Bdhstes sp (eye) , Pearl Banks, Ceylon 

Thwaite (1927) records two mcomplete female specimens 
The longest fragment was about 150 mm long “Four 
large eqmdistant papillse surrounded the head ” 


2 Gfenus MIGROPLEUBA v. Linstow, 1906 

Cuticle ivithout stnations, but (at least m the female) 
with irregularly-distributed senes of mmute tubercles (Eso- 
phagus mth a short anterior portion and a long and wider 
postenor portion Caudal end of male with a single, somewhat 
mterrupted ala on the nght side m the preanal region Tail 
comcally tapenng Several pairs of small, sessile caudal 
papillae present Spicules short, very slender and tapenng to 
fine pomts Accessory piece well developed Tail of female 
bluntly rounded, ivith a pair of large, promment, subventral 
papillae Vulva shghtly in front of the imddle of the bod.y, 
very mconspicuous Vagma i\on-muscular near the vulva 
Ovanes usually reflexed Adult worms in the body-cavity 
and serous membranes of reptiles 

(Senotype . — Micropleura ttvtpara v Linstow', 190G. 
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1. Micropleura vivipara v. Linstow, 1906. (Rgs. 29-31 ) 

Host : — Gharial (Gaviahs gangeiicus) (body-cavity and 
serous membranes) ; Zoological Gardens, Calcutta (v. Lrn- 
«5tow ; Llaplestone) 

As has been pointed out bj- the vrnter (1924), the male 
form described under this name by v. Linstow probably 
belonged to a species quite different from the female In the 
folloTsing description the characters of the male are taken 
from the writer’s description, ■while those of the female are 
taken from the descriptions given by v Lmstow (1906, c), 
Baj'hs and Daubney (1922) and llaplestone (1930, 6). The 
description by Baylis and Daubney was based m part on females 
from the type senes in the Tndia-n lluseum. 

The male measures 9 9—10 6 mm in length and 0 36-0 4 mm 
in maximum thickness, the female 37-43 mm. and 0 79-1 mm 
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Fig. 29 — Micropkura vivipara Antenor extremity of female ; 
lateral ^ 1 ew. (After Maplestone } 

respectively The cuticle of the female bears httle lougitudmal 
senes of from two to seven minute papdla-hke structures, 
scattered rather irregularly over its surface, especially on the 
hinder portion of the body. The mouth is surrounded, accord- 
ing to llaplestone, by ten papiDse. Two of these are lateral 
and may form somewhat prominent conical structures 
There are two subdorsal and two subventral papillae, and on 
each side two sublateral papillae near the base of the lateral 
papilla. The diameter of the head, at the level of the papillae, 
is about 0 07 mm in the male and 0 15 mm in the female 
The oesophagus is distmctly di-vided into a narrower, anterior, 
muscular portion (which is somewhat granular for nearly 
the posterior half of its length) and a wider, glandular, posterior 
portion. The entire oesophagus measures 1*8-2 mm in length 
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JH tho «ml 3 2^-3 5 inm m t!«' fornnl**, it’s nnltnor 
portion (M4-0 5 mm nnd Oio-O*! inm Tin 

»M'r^i**nng i« fsituatwl n^ar Ihi* lumlfr mrl of t!i« nnt/rinr 
portion, Bt 0 3S-0 t mm from th« nntfrior oml in tli<* m.ilr 
nnd lit 0(»7-t>S mm in tho ffmrlf Hi'* cxm-torv poro ih 
fitintwi lx>ltind tli»‘pin< tmn of th» two pirluof the* o«^pJi?"ii«. 
nt 0 C mm from Ih*' anU*nor* nd iii (h»‘ nnf'‘ nmi nl I~I 1 mm 
in the fi'ninlf* 

Thf < Mill'll orid of tin* iinl'* !•» npirilli toilul Tin tail i' 



•pig lU^Micfoplntra t'ltijxira I’twlrrior » nd of mate* , latrral \ ifw . 

o„ o . portioiw of ttK* ein^ftft ntn of tlio wde , o y» 

acccs*or} piece* The dotted portion!) of ttio tail oro seen 
by trawpiireiic} (tirouith the UMrl>in{t coil of ttie boelj 
(After Bn>li<) ) 


coni«iU 3 iajicnng and measures 0 *5 mm. m length Tliere 
is a single caudal aid, tiluch js situated on the right side, 
extends forward from n little m front of the cloatal ajK’rtun, 
for some distance, and is somewhat interrupted It show*, 
well-marked transverse stnations Tliere art sevin pairs of 
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subventral caudal papiUae, of which four are postanal and three 
preanal The two most anterior papillae on each side are close 
together, those on the nght side bemg situated dorsally to 
the ala The next two pairs of papillae are also close together, 
one just m front of the cloacal aperture and one just behind 
it The remaining papillae are very promment and conical 
There is no pair of “ roundish elevations ” at the base of the 
tail, as described and figured by v Lmstow The spicules are 
equal (0 3-0 33 mm ) in length, very slender and tapeimg to 
fine pomts There is a well-chitimzed accessory piece, 
measuring 0 07 mm m length 
The tad of the female, m the material described by Bayhs 
and Daubney, was 0 2 ~ 0'35 mm. long Maplestone considers, 
however, that these were contracted specimens, and states 
that in his material the tail was much longer. The tip of 
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Fig. 31 — Mtcropleura mvtpara Postenor end of female , ventral view. 
p , papilla (After Baylis and Daubney ) 

the taU IS rounded and has a thickened cuticle There is 
a pair of large, promment, lateral or shghtly subventral 
papillae at a distance of 0 1-0 14 mm (or about 0 23 mm , 
according to Maplestone’s figure) from the tip The vulva is 
situated shghtly in front of the middle of the body, but is 
very difficult to detect in mature females The vagma con- 
sists of a very narrow, non-muscular duct runnmg through 
the body-wall in a postero-dorsal direction from the opemng, 
and a very short, somewhat muscular portion returmng towards 
the head and connected with the uterus The whole of the 
vagma is not more than 0 4 mm m length The two branches 
of the uterus are directly opposed, formmg a contmuous, 
straight tube joining the ovaries, which are situated at opposite 
ends of the body-cavity This tube fills the whole width of the 
body-cavity with the exception of the space occupied by the 
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very narrow intestine, Avhich runs m close contact with the 
body-wall The ovanes are very short and are usually 
reflexed, but occasionally continue in a straight hne with the 
uterus, with the respective ends of which they are connected 
by narrow ducts The development of the embryos appears 
to be very rapid, the uterus bemg entirely filled, from end to 
end, with young apparently fully formed and not enclosed m 
membranes These embryos have a cuticle marked tvith 
conspicuous transverse stnations, a blunt head and a long, 
tapenngtail They measure, accordmg to v Lmstow, 0 57 mm. 
in length and 0 017 mm in thickness 

3 Genus DRACUNCXILnS [pre-Iannean authors] Beichard, 

1759 

Synonyms — Vaia Qpre.Linnean anthois] Gallandat, 1773 , Furta 
Liniueus, 17S8 (part); Vermtcultts Dunglison, 1895, Fttdle- 
bomtua Leiper, 1926. 

Body greatly elongate, especially m the female Head with 
a cuticular thickening or slueld Lateral fields broad (Eso- 
phagus with a very short anterior portion and a long postenor 
portion Into the former there open a large dorsal and two 
smaller subventral unicellular glands Intestine rudimentary 
and anus non-functional m the adult female Spicules of 
male filiform Several pairs of sessile caudal papillae present 
Tail of female pomted and curled ventrally into a small 
hook Vulva near the middle of the body, but very difficult 
to observe m mature specimens Adult worms in the connective 
tissue of vertebrates Larvae, when known, m the body- 
cavity of Copepods 

Genotype —Dracuneulm medtnenais (Linnaeus, 1758) 

1 Draconcolas medinensis (Lmnaeus, 1758) Gallandat, 1773 
32) 

Synonyms — [Dracunadus persarum, Vena medtna. Vena dracun~ 
euttta, pre Lmn'ean] , Qordws medtneneia Lmnasos, 1758 , 
Vena rnedmenaia G^andat, 1773 , Dracunctdue grsscorum 
Groner, 1777, Fdana madinensie Gmebn, 1790, Funa vena 
inedtnensis Modeer, 1795, Fdana tropica Itudolphi, 1809; 
VermtemedtnensisDieatng,1851 , FilartasBiktopioaYalBncieaneB, 
1856 , Dracuneultu setkiapvsue Diesmg, 1861 , Ftktna guineenata 
Dunglison, 1893 , Vermtculus oaptUana Dunglison, 1895 , 
MtcrqfiUtrta medtnenate Neumann and Mayer, 1914, Ftielle- 
bomtus medtnenna Faust, 1929 

Hosts — This species (the “ Gumea-worm ”) is a common 
parasite of man in many of the warmer portions of the world 
It occurs in almost all parts of India, and m Assam, Burma 
and the Andaman Islands The most heavily mfested areas, 
according to Turkhud (1919), are m the south of India (the 
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western portion of the Madras Presidency and Mysore, and 
the Deccan) Besides man, vanous domestic and mid 
mammals have been recorded as hosts for Dracuncvlus 
These mclude the dog, horse, ox, sheep, goat, jackal, wolf, 
fox, cheetah and leopard Turkhud (1920) mentions Indian 
records from the dog and horse, from the Indian gazelle 
{OazeUa benneth) in the ^vlld state, and from the leopard and 
Arabian baboon m captivity The specific deternunation of 
the parasite cannot, however, be regarded as defimtely 
established in all these cases Turkhud has recorded the 
occurrence of a specimen among the dorsal muscles of the neck 
of a cobra {Naja Irtpudians) at Bombay, but this, as Hsu 



Fig 32 — Dracuncidm medtnensts Postenor end of male 
* A, lateral vieir , B, ventral view (After Moorthy } 


(1933) suggests, is more probably referable to D hovdemen Hsu, 
1933, a species recorded from Natnx piscator m French Indo- 
Chma, than to D medinensts^ 

The male worm is very rarely found The female occurs 
in the' subcutaneous connective tissue, most commonly of 
the lower limbs, and when gravid comes to the surface, the 
site of its anterior end being marked by a blister of the skin 
which breaks do^vn to form an ulcer 
The male had never been adequately described until 
recently, when Moorthy (1937, a) gave an account of specimens 

* IVIirza and Basir (1937) record what they believe to be Z>. medtnensis 
from Varanttsap at Allahabad. 
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obtained cxtienmonUlIy m dog>? These racBsured 12-29 mm. 
in length and (hi ram in thicfcnci'S, but according to other 
authors tho male maj measure up to 10 mm in length The 
adult female rnnes in length from about 320 to 1200 mm , , 
and racoMites 05-1*7 mm in maximum thickness The 
mouth is small, and is situated on nn oval or quadrangular 
elevation in the centre of a cuticulnr thickening or shield 
According to Moorthy's description it is surrounded bi’ 
an inner circle of six papillip, two of uhich arc lateral, tuo sub> 
dorsal and two subvcntral The subdorsnl and subvcntral 
papill-e ma\, lion ever, Ixs partially fused so as to form double 
papillse There is also nn outer circle of four double papill.-c, 
and a pair of lateral organ** (“ araphids '*), situated behind the 
lateral papillT of the inner circle Hsu's (1933) interpretation 
of the papilla* agrees essentially inth Sloorthy’s He finds 
one pair of single lateral papilla;, two pairs of submednn 
papilla* u-ith double terminations, and also a dorsal and 
a %Tntral median papilla, bkeuxso with double nen'c-cndings, 
situated more anteriorly, close to tho mouth ♦ The oesophagus 
consists of a short and narrow antenor muscular portion and 
a wider postenor glandular portion In the male it is 9 0 mm 
long. In adult females from North American animals, accord- 
ing to Chitwood (in Moortfaj ), it may be as much as 40^ mm 
long Tlie nerve-nng surrounds the posterior portion, which 
13 constricted at this point, at a distance of about 0*6 mm m 
tho male, or 1 mm in the female, from the antenor extremity. 
There is a pair of conical papilla* just behind the ncrve-nngl 

The tail of the male is 0 25 mm long, and is conically 
pointed There are ten pauti of caudal papUl®, four preamil 
and SIX postannl, arranged as shown in fig 32 There is 
also a pair of lateral “ caudal pores," or " phasmids," behind 
the second pair of postanal papillae Tho spicules are subequal 
and measure 0 49^) 73 mm m length There is an accessory- 
piece, 0 2 mm long 

In young females, 24 mm in length, the tad is 0 25 mm 
long and ends in four spmc-likc processes In the adult female 
it is 0 9 mm long and has a simple, ventrally-curved, spme- 
like termination ' The anus is apparently non-functional 
in the adult The vnlva is situated at 10 3 mm from the 
antenor end m a young specimen 24 mm long In such 
specimens the vagina, accordmg to Moorthy, is closed by 
a mucoid plug, copulation havug apparently already taken 
place IVom his i^re it appeai;s to be about 0 25 mm long. 

* Boulongor (1028} also observed these dorsal and ventral papillae, 
but considered them not homologous with tho other papillie, but rather 
cutieular thickenings more comporoblo with the ** teeth ” or “ bps ” 
often present m Filanids 
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In gravid females the vulva is either completely obhterated 
or extremely difficult to detect The body-cavity is almost 
' completely hlled by the uterus, vrhich forms a continuous 
tube, ending in a sWt ovary at each end of the body The 
vulva probably never functions as a birth-pore If the 
affected part of the host comes m contact with water, the 
anterior end of the worm is protruded, and a rupture of the 
uterub and body-wall occurs, allowing the embryos to escape 
The embryos measure 0*5-0*76 mm m length and 0 016- 
0 03 mm in thickness, and have blunt heads and long, slender 
tails’*’ The oesophagus is about 0 136 mm long 
The development of the embryos, after being discharged 
into water, depends upon the presence of certain “water- 
fleas” (various species of Cyclops, mcludmg C coronatus, 
C hvcmpidatus and G quadneomts) According to Lmdberg 
(1936) the prmcipal vectors in the Deccan are Cyclops l&uckartv 
and a species which he has designated 0 vermifer Moorthy 
and Sweet (1936, b) found G kuchirU and 0 hyahnvs naturally 
infected m Mysore, and obtamed development of the embryos 
in three other species experimentally. The embryos are 
swallowed by the Cyclops, and migrate through the wall of 
the gut into the body-cavity, where they undergo two moults, 
but do not grow Infection of the final host takes place through 
drinking water containing infested Cyclops, and the worm 
IS beheved to take about a year to reach matunty. In 
India the principal sources of infection appear to be the weUs 
and tanks &om which drinkmg-water is obtamed, and the 
spread of infection might be hmited by preventing the con- 
tact of the legs and feet of the water-earners with the Water 
There is some seasonal vanation in the mcidence of infection, 
doubtless depending on the habits of Cydops In the Deccan, 
according to Lindberg, the maximal incidence m human 
beings occurs from March to May (just before the onset of 
the monsoon), and cases disappear dunng the latter half of 
the year 


* Moorthy and Sweet (1936, o) have described an abnormal type of 
embryo mot with in human infections m the Chitaldrug district of 
M^ore This was obtamed from the same parent worm as the normal 
type, but m small numbers, and was characterized by the possession 
of a short tail havmg a knob-bke projection at its base, and posteriorly 
to this loiob, on the same side of the tail, a tapering and pomted tail- 
Idse projection almost at right angles to the body The average length 
of these embryos was only 0 434 mm , and the oesophagus was shorter 
than m normal embryos (0 112 mm ) 
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distance from the anterior end Cervical aim absent Caudal 
end of male mth well-developed al® Four pairs of peduncu- 
late preanal papiU® and a smgle median precloacal papilla 
present Fostanal papill® about five pairs Spicules un- 
equal, the shorter alate An accessory piece present Tail 
of female bluntly comcal and curved ventrally Vulva m the 
middle region of the body. Utenne branches opposed 
Adult worms m the ahmentaiy canal (usually the stomach) of 
msectivores, carnivores and rodents 

Gfenotype . — Sptrura talpse (Gmehn, 1790) 

1 Spimra narayani Mirza and Basir, 1938 

Host — ISlongpose (Herpestesmungo) (stom&ch) , Hyderabad 
This species is very briefly descnbed The male measures 
25 mm in length and 0 5 mm in thickness, the female 25- 
40 mm and 0 4r-0 57 mm respectively. The ventral hump 
is situated at a distance of 1*8 mm from the anterior end m 
a female 25 mm long 

The male has three (or occasionally only two) pairs of pedun- 
culate postanal papUls Two pairs of small papill® are also 
figured near the tip of the tail A median precloacal papilla 
was not seen The right spicule is the longer, measunng 
0 68 mm , and is broad and alate The left spicule is 0 16 mm. 
long 

The vulva is situated at 8 mm from the posterior end. 
The eggs measure 0 037 xO 024 mm 

It seems possible that this species may be identical ivith 
S gasirophila (Muller, 1894) Seurat, 1913 [^=iS' rytipleurites 
(Deslongchamps, 1824)], which has also been recorded from 
Herpesies There appears, however; to be considerable doubt 
as to the status of the forms attnbuted by difierent authors 
to S gastrophtla and S. ryttpUwrites 


2 Genus PROTOSFIRURA Seurat, 1914 

STOonyms • — Cephtdacanthw Diosing, 1853 (part) ; Maslt^Tumts 
Diesing, 1853 (part) 

laps trilobed, each lobe bearing a senes of forwardly-pro- 
jectmg teeth on its' inner surface Dorsal and ventral cephahc 
shields absent Lateral al® absent Phar 3 mx cyhndrlcal or 
somewhat laterally compressed Caudal end of male spirally 
coiled and provided with well-develoiied al®, four or five 
pairs of preanal and two or three pairs of postanal papiU® 
uith short peduncles, and a group of small, sessile papill® 
near the tip of the tail An unpaired precloacal papilla 
typically present. Bight spicule longer and stouter than the 
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I?ft, which IS alaf<> d»s{al!y. An noct s■^nn■ p*ecc pccicnt. 
TaiJ of fcmnle short Vah a in th'‘ middk rc'p^on of the bod\ . 
Adult worms in the stomach of mammals 
Genot 5 i)s . — PrOi'o'-pin.TO uumidsf/i Seurat, 1914 *. 

I Profosplnira rautis (Gmclin, 1790) Seurat, 1915 (Fig 33 ) 

Synonytns '<r£rjtff tnijm dernnr'tn nsrjrv’ Wctm*'', 17S2? 

Afcarut rittru Oncln. ITPO, Aftaru c^^jfa Froheh. J7D1 ; 
Fuforta trvrU Zr^ir^, 1P03; jlsii-sfrrsew rttiru RatJolphi, lEO^! 
Spirvptfnt etiti*a Kcs'Iolpht. ISIO; FOana t^diac’der, 

IS66; Fiijtris rvent StoM ;h, 1S97, Sptnsitm bretmi v. 
l^tnstow, ISO" 

:~This is a commoit parasite of the s-tomach of rata 
and mice, and has been rceonled from almost nil parts of the 



Fjg 33 — ProiO'’ptTura jtjijtm A, unlerior cxtrcmjfv ventral view ; 
B, posterior cid of mate, vcntial wew (After Seorat.) 


world V. Linstow (1904) has recorded it from the brown 
rat (liaUuJS r,onxgicvi [ =Ar«< <kenmanw}} at Colombo, ^ylon, 
and there are specimens in the Bnti^ Maseum {Natural 
Historj') from the black rat {Falius rattue) at Lyallpur, Punjab. 

The male measures about 13-35 mm in length and 0*5- 
1*25 mm in maximum thickness, the female about 15-40 mm. 
and M-I 73 mm respectively. The body is relatively stont> 
hut tapers considerably m the anterior half The cnticular 
striations are at intervals of about 4 6fi The diameter of 
the head is 0-18-0 24 mm in the male and 0 2(5-038 mm in 
the female £ach lip consists of three distinct lobes, the median 
lateral Jobes bemg larger than the subdorsal and subventral. 
Each. lobe bears on its inner surface at the apex a numlier 
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(usiiallj' from four to seven) of denticles, one of which usuallj 
occupic*? a central position and is larger than the others 
The submedian papilla* are at the bases of the subdoi^il 
and subventral Jobe's Hie phar\Tix measures (in the male) 
from 0 14 mm. to nearly 0 3 mm in length, and about lialf 
rs much in internal dianiet-er It is connected by numerous 
parench^ matous strands M-ith the bodj'-wall. The oesophagus 
IS about 3 3-3 6 mm long and 0 2 mm in maximum thicknosi. 
in the male, and 4*3-4-8 mm. long and 0 40 mm thiek in the 
female The nerve-nng is situated at about 0 4-0 60inm. from 
the anterior end m the male, the cervical papilla? at 0 57- 
0 6 mm., and the excretory pore at 0 56-0 73 mm 
The caudal end of the male is eoiled in two or three turns 
of a spiral. The tail is about 0 60-0 69 mm long, and haN 
a blunt tip The caudal ala? are irell developed and broad, 
and measure about S 7 mm in length The ventral surface 
of the caudal region and ala? is covered mth quadrangular 
cuticiilar elevations arranged in longitudinal rows There 
are four pairs of large, pedunculate prcanal papilla? and two 
pairs of similar postanal papilla?, the posterior of these being 
situated at about the imddle of tJie tail. Subventrally, near 
the tip of the tail, there are four or five pairs of very minute 
sessile papillm There is also a median papilla on the anterior 
lip of the cloaca I aperture. The right spicule is longer and 
stouter than the left It measures about 1-1-2 ram m length, 
while the left spicule measures about 0 84-1 mm Both 
spicules have a funnel-shaped expansion at the root and a rather 
blunt tip, tliat of the right spicule bearing a number of minute 
spiny processe.s. The accessory piece is 0 153 mm long, 
and IS described as ploughshare-shaped by Seurat (1916) 

The tail of the female is curved tonurds the dorsal side and 
ha«; a bluntly-rounded tip It measures about 0 5-0 52 mm. 
in length The vulva !«• situated somewhat in front of the 
middle of the body (at about 12-16 mm from the anterior 
end), and is not prominent. The vagina nms postenorh 
from It, with a somewhat convoluted course. The combined 
length of the vagina and the common tnink of the uterus i- 
about I mm The uterine branches arc at first parallel, 
but one of them tum*? forward and extends to about the level 
of the postenor end of the ccsophagus Tlie eggs arc elliptical 
and measure about 0 046-0 056 x 0 03-0 032 mm. 

The hfe-history of this species involves mcalnomi*? (the 
larva? of beetles of the genus Tcncbrio) as intermediate hc>^t■' 
If the eggs pa<s!:ed in the fa'ces of rats and mice are stiullowed 
by a mcaluorm, the Im-m hatch and penetrate into the body- 
ca\nt\ , where they become cncapsaled and develop to the thin! 
.‘ttage If the rncalnomi is then eaten by a suitable ho-t. 
U.e Iar\ ti complete their development in the latter 
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3 Genus HABRONEMA Dieting, 1801 

SvnoajTOS — Dermofilana Rt\otta, 1884 (part); Cymta Sourat, 
1014, «fc Deshaypa, IS’iS , l^tunrymrn Strand, 1029 

Lijw entire or trilobctl, ot'crlapjied by dorsal and \cntrai 
cntlciilnr shields Teeth eomctimcs present on the inner 
surfaces of the lips A single lateral ala, or a pair of nla*, 
nsually present m the cervical region Phaiynv e)»Iindncai 
or laterally compressed Caudal end of male tilth broad 
alai Severn! (most commonh four) pairs of pedunculate 
preanal papillio present, and two or more pairs of similar 
postannl papilla} Spicules aery unequal (the left usually 
the longer) and dissimilar Acressorj' piece usually wtjII 
detoloperl Vulva tnriable in position Female oviparous 
Adult worms in the stomach of mammals, or in the pro- 
vcntnculus and girrard of birds 
Genotype — Jtabronnna mmar (Carter, 1861) 


Key to Spa ies 

Pamsitcs of mammals . . 

Pnraaitoii of birds 
I PnrARito of pangolin 

PnroHitca of Equido* . , 

S Longer apirulo of male more than 2 ram 
long; \aihai displncctl from scntrol 
auriiaco; sagina nt first a narrow flub> 
cuticular tube , . 

Longer spiculc of mala less than 1 mm long ; 
vulva ventral • i nginn with large globular 
a\ ejector 

3 Longer apiculo of male less than 2 mm. long 
Lon^r spicule of male more than 2 ram 

‘ long ... 

4 Longer spicule 1 mm or more m length . 
Longer spicule less than 1 mm long . 

5 Shorter spieulo 0 4 mm or more m length . 
Shorter spicule less than 0 4 mm long 

G Vuh a in front of middln of body 
Vuh n near posterior end of body 

7 VuK a slightly behind middle of body 
VuU a near postenor end of body . . 

8 VuK n in front of middle of body 
VuK a neor posterior end of body 

9 Parasite of penfoul 
Parasite of cassowary 


1 

3 

snJioLkei, p 7G 

A 


fntuex, p 71. 


miavftotna, p 73. 

4 

9 

5 
8 

6 
7 

maynilabtalum, p 85. 
tuploaint, p 82 
imbneatum, p 83 
diennyi, p M 
euymMetncum, p 86 
indicimi, p 80 
bttiboirum, p 78 
casuartt, p 88 


1 Habroncma musem (Carter, 1861) Diciing, 1861 (Figs 34 
36) 

Synonyms — rtlarta mwete Carter, 1801 , Sjnrura musen: Marotol, 
1913, Dtrmoftlana imtans Bixoltn, 1884, TjFi/arta tmtens 
Railbct, 1885 

Hosts — ^Horse, donkey, mule and zebra ; usually m the 
mueosa of the cardiac portion of the stomach, either free 
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or With the antenor end buned in the gastric glands Some 
ulceration of the gastric lining may be produced The worm 
also sometimes occurs in the intestine (cmcum and colon) 
The distribution of this species is world-wide It has been 
recorded in India from Madras, Bombay, Hyderabad, the 
XJmted Provmces, the Punjab and the North-west frontier 
Provmce There are specimens in the British Museum 
(Natural History) from Ceylon 
The male measures 8-14 mm m length and 0 25-0 3 mm. 
m maximum thickness, the female 13-22 mm and 0 26- 
0 4 mm. respectively. The cuticle has well-marked transverse 



Fig 34 — Hdbronema muscsB Antenor end, lateral view. 

(From Baylis, after Bansom ) 

Fig 35 ■ — Habronema mitscm Postenor end of male , lateral view 
(From Baylis, after Bansom ) 


stuations There is a lateral ala on the left side only, begm- 
Tiin g behind the cervical papilla of that side and extending 
in the male to about the mid^e of the body, and in the female 
to the neighbourhood of the vulva The head is somewhat 
rounded m outfine. The hps are trilobed The median lobe 
of each hp is nearly quadrangular, and bears the lateral 
papilla near its anterior border The pharynx is cylindncal 
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and measures about 0 048 mm in length in the male and 
0 05^-0 059 mm m the female Its maximum diameter is 
about 0 016-0 022 mm The oesophagus measures (in the 
female) 2 3-3 5 mm in length. The cervical papiUm are 
bnstle-like and are situated at about the level of the nerve- 
ring, vhich IS about 0 23 mm from the anterior end m the 
male, and 0 3 mm in the female 
The caudal end of the male is curled ventrally and usually 
forms a smgle turn of a spiral The caudal alas are narroTV 
and almost symmetncal, and extend to the tip of the tad 
The ventral surface of the alar region bears longitudinal ridges 



Fig 36 — Hotronema vwsc« Vulvar xegiou of female 
(After Ransom ) 

or rows of cuticular vesicles There are four pairs of peduncu- 
late preanal papdlse (tno of which are more or less adanal), 
and one pair of smular papillae at about the middle of the 
tail A httle m front of this, on the left side only and nearer 
to the middle hue, there is a smgle papdla N^ear the tip 
of the tad there is a group of 10-12 mmute sessde papdlse 
The left spicule measures about 2 5 mm in length and has 
a thickness, at its middle, of about 5ft Its tip is shaiply 
pointed The right spicule is also pomted, but is stouter, 
measurmg about 0 5 mm m length and 10/x in thickaess m 
the mid<Ue There is a small, irregtdarly-shaped accessoiy 
piece 
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The tail of the female is rather stout, blunttyrounded at the 
tip and curved dorsally It is 0 3-0 35 mm long The vulva 
is situated at about the anterior third ot the body It is 
very small, and is not ventrally situated but displaced toivards 
the dorsal side, or* even beyond this to the left side From 
it the vagma passes round the body to the right side as a narrow 
tube m the thickness of the body-wall, bemg at first less than 
15 ft in diameter and without a muscular coat It then enters 
, the body-cavity and is provided with a coat of muscles 
Passmg postenorly, it gives off the utenne branches at a 
distance of about 1-5 mm behmd the vulva The eggs are 
elongated, and their shells are very thm membranes, measuring 
at first 0 04r-0 05x0 01-0 012 mm, but later becoming 
further elongated with the development of the embryos 
This species was first recorded byCarter (1861) m the larval 
stage in house-flies in Bombay. Bansom (1911, a: 1913) 
showed that the forms described by Carter were the larvae 
of a parasite of horses, and descnbed the Iife-histoiy and 
morphology of the worm Ransom’s account of the hfe- 
histoi^’ was confirmed and amplified b}’’ Hill (I9J8), bj' 
Johnston and Bancroft (1920) and by Boubaud and Des- 
cazeaux (1922, a & h). The larvae hatch m the intestine 
of the equine host and are passed out with the faeces If 
ingested by the larvae of flies — ^various Muscidae, mcluding 
the house-fly (Musca doiv^tica) and several other species 
of Musca, Sarcophaga and Psendopprclha — they penetrate 
the wall of the gut and enter the bod3’'-cavity Here thej' 
enter cells of the fat-body and undergo two moults The walls 
of the cell in which the lanm hes are gradually distended 
and thickened, for ming an envelope round' it The larvae 
pass through the metamorphosis of the fly, and reach the third 
or infective stage at about the time of its emergence from the 
pupanum They then migrate to the head of the fly, and when 
the latter feeds on the moist surface of the lips or nostrils 
of equine animals, or on open sores, they escape through the 
mterlabellar membrane of the proboscis Bansom and Hill 
believed that horses became infected by swallowing flies, 
alive or dead, ivith their food, and this may sometimes be the 
case. The larvae may, however, also enter the mouth or 
nostrils actively. If they enter the mouth they reach the 
stomach, where they grow to matuntj' If deposited -on 
cutaneous sores, they may set up the persistent, itching, 
granular ulcers’*" variously known as “summer sores,” 
granular dermatitis or, m India, “ bursattee ” (bursati), but 
do not become adult worms 


* Seo also Hdbronema microatoma (p 7*)) and DrascJna megaatoma 
(P 89) 
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2 Habronema microstdma (Schneider, 1866) Ransom, 1911 
{% 37.) 

Synonyms —Sj^roptera megiuloma major [Gurlt, 1831] Dlestng, 
1851 ; FtUxria microstoma Sclmeider, 1866 ; Spiroptera miero- 
sUma Zam, 1872 ; ? Ftktna stomoxeos v- Lmstow, 1875 ; 
T Dermofilana irriUtns Bivolta, 1884 , ’ Ftlaria imtans Railhet, 
1885 , ♦ Spiroptera stomoxeos i^urat, 1916 

Hosts . — ^Like H muscae, this is a common and widely- 
distnbuted parasite of the hor»: tnbe (horse, donkey, mtile and 
zebra), and occurs free in the stomach or partly embedded m 
the mucosa of its ivall In India it has been recorded from 
hXadras, Hyderabad, the Urated Provinces, the Punjab and 
the Nbrth-iiest Frontier Province 
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Fjg 37 — Habronema microstoma Vulvar region of female 
(After Ransom ) 

The male measures 9-22 mm in length and 0 25-0 4 mm. 
in maximum thickness, the female 15-35 mm and 0 33- 
0*56 mm respectively The cuticle has vi ell-marked trans- 
verse stnations. There is a lateral ala on the left side only, 
of similar extent to that of H, muscss The head is more 
square and truncate m appearance than m that species 
The bps are tnlobed From the dorsal and ventral cephalic 
shields tndentate processes project betv'een the bps mto'the 
buccal cavity. The pharynx has an average length of about 
0 076 mm , and is somewhat wider than m H mvscae The 
oesophagus (m the female) is 3-3 8 mm long The nerve- 
ring and cervical papillae are situated at 0 28-0 36 mm from 
the anterior end 
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The caudal end of the male is similar to that of H musca 
The four pedunculate preanal papillae of the left side are placed 
a little further forward than those of the nght There are 
two pedunculate postanal papillae on each side, but those 
of the left side are close to the cloacal aperture, while those 
of the nght are much more posterior, near the tip of the tail 
As in H muscss, there is a group of 10-12 rmnute sessile 
papillae at the tip of the toil The left spicule is about 0 76- 
0 8 mm long, and has a thickness, at its middle, of about 
15/£ The right spicule measures about 0 35-0 38 tthti m 
length and about 20/i. m thickness m the middle, and ends 
ui a pomt, with a small barb at about 6[i from the tip The 
accessory piece is small and irregularly shaped 
The tad of the female is 0 44r-0 52 mm long, and is shaped 
as m ^ muscai There may be some small cuticular tubercles 
at its tip The vulva is rather large, and is ventrally situated, 
slightly behmd the anterior third of the body Immediately 
behmd it there is a large, globular, muscular ovejector, 
measunng 0 15-0 2 mm ui diameter, the narrow lumen of 
which descnbes an S-shaped curve From the ovejector the 
muscular vagma, which is 0 04-0 05 mm m diameter, runs 
back to a point about 1-1 4 mm from the vulva, where it 
gives off the uterine branches The eggs measure 0 045- 
0 049 x 0 016 mm 

The hfe-history of this species, accordmg to the observations 
of Hill (1918) and of Boubaud and Descazeaux (1922, a & b), 
IS simdar to that of ff tmiscee, the intermediate hosts bemg 
Muscid flies and includmg the house-fly (Mtisca domesttca). 
The principal vector, however, appears to be the stable-fly 
{Stomoxys calcitrans), Avhich has blood-suckmg habits The 
larvae escape through the articular membrane of the labella 
of this insect when it bites 

N 

3 Habronema zschokkei (Meyer, 1896) (Fig 38 ) 

S3monyins — Ftlana zsdiokkei Meyer, 1896, Spiroptera area 
V lanstow, 1906 , ? Ascans manidxa Diesmg, 1851 

Host — ^Indian pangohn {Manis pentadactiyla) , Ceylon 
Meyer (1896) gives a fairly full description of FiJaryi 
zschokkei, from the intestine of this ammal m Ceylon v lin- 
stow (1906, d) briefly descnbes /Spiroptera orca from the stomach 
of the same host at Horana, Ceylon Diesing’s species Ascans 
immdis IS based on records by Gouye (1703) and Whitefield 
(1830) Gouye records in the upper part of the stomach 
of a ‘ lizard,” called by the natives “ phatagen ” and by 
Aldiovandus Lacerta Indica sqwimmosa, a “ bourse pleme de 
Vers vivans, gros et longs comme des epmgles ’ Whitefield 
mentions the occurrence of “ a vast number of worms of the 
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Ascans gcmia ” (not further named or descnbcd) in a saccular 
structure (apparently normal to the animal) of the stomach- 
nnll Diesing gi\cs the length of this norm as up to an inch, 
and its thickness as I line, but there is no further descnption 
It is doubtful nhethor Diesmg’s species is the same as that 
of the later authors, but, m spite of some distrepancies between 
Meyer’s and \ Linstow’s descriptions, it seems almost certain 
that Sptropfera orca is sjTionjmous inth Ftlarta zscIioLLai 
In the same paper in uliich he describes S orca, v Linstow 
records immature specimens from the peritoneum of Manis 
ptniadadifla, Mhieh he refers to “ Ftlaria zschoLLci," but does 
not desenbe Although v Linstow’s type-specimens of 
iS' orca do not appear to be available m the Colombo Museum, 
the MTifer has liad the opportunity of examining the«!e im- 



Fig ZBj—Habroncma zsehoU ct Postonor end of male , ventral view 
(After Linstow ) 

mature specimens, which proied to have nothing to do with 
F zscIioUm, but to be immature Ascands 
The male, according to Meyer, measures 19-24: mm m 
length and 1*1 mm m thickness, the female 25-35 mm and 
1 3 mm respectively. According to v Linstow, the male 
measures up to 25 mm in length and 0 71 mm m thickness, 
the female 32 mm and 0 95 mm v Linstoiv states that the 
cuticle has coarse rings 53 /i apart, and finer rings 5 ip, apart 
The head, according to Meyer, has four lips, of which the 
lateral are the largest The antenor edges of the lips are 
sharp and curved inwards, and each lip has two papillm at 
its base According to v Linstow, there are large dorsal 
and ventral lips, expanded in front, and “ behmd these in 
the Bubmcdian lines 4 finger-shaped procumbent processes ” 
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Both authors mention a * vestibule” [pharynx], v. lanstow 
givmg its length as 0 2 mm. and Meyer as 0’114 mm The 
latter author states that it has a coat of circular fibres Meyer 
describes a dorsal and a ventral blunt-tipped conical tooth at ite 
entrance. The oesophagus according to Meyer, is one- 
fifth of the total length, and \ridens rather ‘suddenly a httle 
behind the excretory pore It apparently shova the usual 
division into two portions. According to v, Linstow, the 
CEsophagus is 1/3 5-1/3 of the total length. The nerve-ring, 
according to Meyer, is a httle m front of the excretory pore 

The caudal end of the male is spirally coiled. The tail is 
0-49 mm long according to Meyer, or 1/52 of the total length 
[about 0*4S mm ] according to v. Linstow. There are well- 
developed caudal alse, which, 'according to Meyer, extend 
forward for a distance of 2-5 mm. from the tip of the tail. 
The cuticle of the ventral surface, according to this author, 
is longitudmally ribbed in the alar region. Both authors 
describe four pairs of pieanal and two pairs of postanal 
papillse, all of which, according to Meyer, have long and stout 
peduncles. One spicule, aceordmg to Meyer, measures 4-7- 
5-3 mm in length and is gradually tapering and pointed 
The other is l-S-2 mm long, and ends in a small knob. v. lii- 
stow (who measured the spicules of a male which was only 
11-8 mm. long, and therefore probably immature) gives their 
lengths as 3-74 mm. and 0-57 mm. respectively. 

The tail of the female is blunt and measures about 0 33- 
0-38 mm. m length. The vulva, according to v. Linstow, is 
situated behind the middle of the body, dividing the total 
length in the ratio of 7 : 5 Meyer, however, finds it at 8 mm. 
from the anterior end, and describes it as a transverse slit 
The vagma, according to this author, is 2-5 mm long, and is 
muscular. It is followed by a common uterine trunk which 
runs back somewhat sinuously and gives off two branches, 
one of which continues posteriorly, while the other returns 
anteriorly, v. Linstow states that the eggs, when immature, 
are elliptical and measure 0 044x0-026 mm. When matiue* 
the eggs are thick-shelled and barrel-shaped, having (according 
to both describers) a hoop-hke thickening near each pole. 
Meyer gives their dimensions as 0 043x0 023-0-024 mm, 
V. Linstow as 0 047 xO 029 mm. 

4. Habronema bulhosum (v. lanstow, 1906). (Tig. 39 ) 

Synonyms : — Physdloplera bxtibosa v. Xanstow, 1906 ; Cymta 
hiiRosa Orflspp, 1925 ; Habnntma huBiosa ZXapIesfone, 1932. 

Hosts : — This species was originally recordedfiom the stomach 
of Pavo spicifer. Ortlepp (1925, a) records it from under 
the Iming of the gizzard of the common peafowl {Pavo cnstaivs) 
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find IJormp*^ peafowl (/* multcujf), and has given a fuller dc- 
fitription Mnplestonr (I0.'l2,h) also records it from the last- 
mentioned host in Iht i5oolojncal Gardens, Calcutta 
According to v Lhistow’s de‘.cnption, the male measures 
18 1mm m length undo 1mm m thickness, the female 27 8 mm 
nndOrdmm reny*cli\elv Ortlcpp’s cpcritnens were Bmaller, 
the male mcasunng np to 10 4 mm in length and 0 325 mm. 
m thickness, the female np to 24 mm and 0457 mm The 



Fjg 39 — Habrontma bulbomm Postenor end of malo , \cnlral view 
(After \ Lmtoir ) 

cuticle has fine transverse stnations The antenor end is 
rounded Accordmg to v. Linstow there arc six lips ; accord- 
ing to Ortlcpp two lateral hps, each with “ a large median 
lobe and tw o smaller lateral lobes ” According to Maplcstone, 
however, the lateral lips arc typical and there are “email 
dorsal and ventral cuticular ' lips ’ ” The pharynx is about 
one and a half times as long as broad, its length being apparently 
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between 0 04 and 0 05 mm Its wall is strongly chitmized 
and gradually thickened posteriorly The oesophagus occupies, 
accordmg to v Lmstow, 1/7-1/6 of the total length, but 
accordmg to Ortlepp only about 1/10 Its antenor portion 
18 about 1/10 of the whole The nerve-rmg is in its postenor 
third, or at 0 36 mm from the anterior end according to 
V Lmstow The cervical papillae are situated at the level 
of the nerve-nng or just in front of it, and are small and spine- 
hke 

The caudal end of the male is bent ventrally, and has short 
and broad alse which form an oval bursa-Jike structure The 
tail, according to v Lmstow, is 1/46 of the total length 
[0 4 mm ] SVom Ortlepp’s figure it appears to be a little 
more than 0 3 mm long The ventral surface immediately 
in front of the cloacal aperture is covered with irregularty- 
arranged tubercles There are from five to seven pairs of 
fairly large, shortly pedunculate papillae m the cloacal region, 
three or four pairs being preanal One pair in front of the 
cloacal aperture and one pair behmd it are nearer to the mid- 
ventral line than the others Near the tip of the tail there 
are four or five pairs of very small lateral papillae The spicules 
are tubular, the left measuring 2 17-2 45 mm in length and 
having a fairly sharp point, while the right is 0 88-0 945 mm 
long and has a blunt tip The accessory piece has lateral 
wings which^embrace the spicules 

The tail of the female is about 0 2 mm long, and is somewhat 
comcal The vulva is situated at about 1 25 mm from the 
posterior end The vagma forms a thick-walled, muscular 
ovejector, about 0 66 mm long, into which the common trunk 
of the uWus opens ventrally and anteriorly This portion 
of the uterus is about 0 6 mm long The branches run forward 
parallel to each other, and their antenor limit, accordmg 
to Ortlepp, IS at about the middle of the oesophagus From 
this point they run posteriorly again to the ovaries, which he 
between the vulva and the posterior end of the body The 
eggs are oval and thick-shelled, and measure 0 042-^ 044 X 
0 024-0 026 mm 

5 Habronema indicum Maplestone, 1929, emend (Fig 40 ) 

Synonym — Habronema %ndtca Maplostone, 1929 , ? Cymea coraci 
Mirza and Basir, 1938 * 

Host — ^Indian roller (Goracias benghalensis tndica) ; Zoo- 
logical Gardens, Calcutta 

* This specios, from the gizzard of tho same host m Hjrderabad, 
appears very similar to H tndicum The chief difference is m tho 
arrangement of tho caudal papillio of tho male, only two pairs 
preanal Tho left spicule is 0 81 mm long, tho right 0 33 mm Tlio 
length of the male is 11 mm The female is imknown 
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The male, according to Maplestone (1029, o), measures 
7*1 mm in length and 02 mm in maximum thickness, the 
female 10 76 mm and 0 35 mm respectively. Later (1930, h) 
Maplestone obtained further specimens which were " one or 
two millimetres longer in both sexes ** The cuticle has fine 
transverse stnntions at intervals of about Zfi, and coarser 
striations about 18fi apart The head has a diameter of 
0-084 mm in the male and 0 19 [* 0 09] mm. in the female. 



Fig. 40 ’^Babtonema tndteum. Fostenor end of male ; ventral view. 

(After Maplestone ) 

The bps ore tbioV, and each bears large, pomted, subdorsal 
and subventral papiUss The pharynx is strongly chitinized, 
laterally compressed and widened rapidly m front m lateral 
view. Its antenor borders are serrated, fonmng four teeth 
on the inner surface of each Jip, which mterlock with those 
of the other side The oesophagus is narrow. Its antenor 
and postenor portions, m the male, measure respectively 
0*3 mm. and 1*1 mm m length 
2<£M n. 


o 
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The caudal end of the male is straight The alai an? broad 
and slightly asymmetrical, the left extending a httlo further 
foru ard than the right Tliey are uiiitcd behind the tip of the 
tail, and their ventral surfaces are transversely striated 
There are nine pairs of caudal papillic, four pairs, with rather 
long peduncles, being prcanai One pair, with very long 
peduncles, is adanal or immediatelj'’ postanal, and there are 
four more pairs, gradually diminislung in length, behind this 
Accordmg to Maplestono’s description of the single male 
available, the right spicule is nearly tince as long as the left, 
the two spicules measuring 0 694 mm and 0 357 mm 
respectively The accessory piece is described as boat-shaped 

The tail of the female is 0 16 mm long, and has a blunt 
tip The vulva is situated not far in front of the anus, at 
0 59 mm from the posterior end There is a flask-shaped 
muscular ovejector, measuring 0 175 mm in length Tlie 
common utenne trunk is relatively long (0 89 mm ) and nins 
anteriorly. The uterine branches run fonvard parallel to 
each other to about the middle of the bodj^ •where one of them 
bends posteriorly The eggs measure 0 04^-0 046x002- 
0 026 mm. 

6 Eabronema euplocami Maplcstonc, 1930. 

ffosis — ^ICahj pheasant {Gcmmm \Euplocamvs\ Uucomr- 
Janos) and peacock-pheasant {Polypkctron btcaJcaraftim) 
(gizzard) , Zoological Gardens, Calcutta 

Maplestone’s (1930, h) onginal desenption was based on 
females onij', from the first-mentioned host Later (1932, b) 
he obtained specimens of both sexes from the second host, 
and gave a further description The male measures 10 4 mm 
in length and 0 257 ram in maximum thickness, the female 
18 5-19 5 mm and 0 34-0*44 mm respectively. Each lip 
has a quadrangular central portion and separate conical 
processes carrying the subdorsal and subventral papilla? 
The central portion carries four longitudinal ridges on its 
inner surface, the two inner ndges projecting as teeth Iieyond 
the anterior bonier. Tlie phnrjTix is strongly chitinized and 
is laterally comprcs'scd at its anterior end It is 0 050 min 
long in tlie female The nntenor jicrtion of tlie msophagiis, 
in the female, measures 0 46 mm in length, the posterior 
iwrtion 1 5 inm. The none ring (in the female) is situated at 
0 35 mm , the and excretory pore at 0 175 mm , from the 
anterior end The cervical papilin? are placed far forwnnl, 
in front of the middle of the pharynx 

The fsiidnl al.e of the male are broad The\ measura 
0 336 mm in length, and extend jii'.fc to the tip of the tail 
Tl>e f.-id js 0 130 mm long. Mnplestone slates tliat there 
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aiv nm*' pa»r» of uMluncuIat** inpill'*', U^o pairs I*' ing prfanil. 
on*' ft»Hnn! anti nx i>nitfinal Hi*t fijinro howror, app'^ars 
!o Amv n tMith pair of n r\ •imall pnpillw' ntir the tip of th*' 
tail Tiio nnts'nor fivo ptira of p-ipillir Invr* nlP'matcIy 
Inngt'r ami Miortor p'^tiumW Th* jv^t/nor fo.ir [or five*] 
paiTTi art* '.r*j fnnli, anti diminish in m?' iv»«t'’norl\ Th'* 
Kpi'~iil*< ap' ' thm and tap* ring ’* *iml PMxrrtnoK 

1 mm nnd 0 tStI mm in Irugth It is not r’at^tl winch is 

th*' i'lr.gt'r Th* pirw' waH <if '.olojyti ••nd 

“ppivir- trnh'nt wht>n mowctI rrmi tin* arnlril 

surf irr* ** 

Tim tail of th*' Pmih is 0 fi-tM.I mm loni:. It rnds m 
A Miint jKimt, an'i Ins a jwir of papillv at nl>o'it it=* po'-t^rior 
thml lh« viiUi i-o-ifatwlnt l-IVl Omin from t ho jw-tenor 
om! Tlow IS A tilt''! .wnlh-rf o\t*j''ttor. m'’T''inng 0 23“ mm 
in length, from win h tin* rvinimon iitenm* trnnl- runs forward 
for n dotano** of 0 3% mn Tli^ ut» nn** hran* hes mn for^mpl 
to ninnt tho middi** of the hmU. wlnn' 0 * 1 * of tlmm I>onds 
poetenorh Tl’** «; 7 ;s nm thhk-*h»'l!'sl Ami have “ ft might 
i*!d«*t on*! pnind«i end* ” Tlioy ni*'a“im 0 01,3x0 021 mm 

7. Hflhroncma Imhrlcatam MnpKtone, 1930, rmrrd 

Sj'n'j’iym ‘—Wo-’ *-* (w »‘r»!>r»/w*a Mftp’‘»*one, 1*130 

f/tft — Srops owl (OOn /ntnirt (=aiSr/>p* p'^nnaitt*]) (giriattl) , 
Zoological Oanlen*, Cafentta 

The male tiiea«iirr-i nlioiit 8 3 mm in length and 0 23 mm 
in maximum thickn*'''a, the female 10 G mm and 0-2G mm 
respr'ciisch TliP cuticle has coarw* transaerw** strmtions, 
whicli Ixgin nt n slight cnticular inflation at nliout the Ictcl 
of the ante nor rnd of the pharynx nn*l h ivc sharply projecting 
<i*lges, giaing the Iwij, in optical section, an imhncalod 
appearance Tim lipa arc tnlolied, and on their internal 
eurfacfs an ''supported by outwardlj curving anterior 
exU'nxKjns ” of the phar^aix Each lij> hears thrcfo pointed 
teeth I’here are small, conical dorsal and aentral ' hpa ” 
A short lat/'ral nia is present on one side only, Imginmng nt 
alwiit 0 t niin from the ante nor epd and extending jiostcnorlj 
for A drlanco of about 1 mm The pharanx is thich-w ailed 
and about 0 075 inm long The o»sophngu8 measures 2 7S mm. 
in length in the male, and 2 G mm in the female Tntheforiher 
ita 4an0 nor portion is 0 14 mm long, and its po-'lonor portion 

2 34 mm Th'* non c nng, in the male, is situated at 0 ^ mm , 
and the excretorj pore at 0 3 mm , from tlm anterior end 

The male lias broad caudal alac winch meet in a point bejond 
the tip of the tad The tail is about 0 2 inm long There 
are six pairs of cat dal papil!®, four of which are preannl 
and two postanal The anterior pair of postannl papillre are 

o 2 
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sessile, all the other papillae pedunculate The spicuies 
measure 1*38 mm and 0 38 mm in length The accessory 
piece is very small 

The tail of the female is 0 15 mm long, and ends in a sharp 
pomt It bears a pair of small subventral papillae at a httle 
^stance from the tip The vulva is just behmd the wiifllillA 
of the body, at 5 7 mm from the antenor end The uterme 
branches are opposed The eggs have thick shells, “•with 
straight sides and rounded ends,” and measure 0*036 x 
0*015^ 016 mm 



Fig 41 i — Habranetna dtesingi. Postenor end of male , ventral viow. 
(After Maplestone ) 

8 JSahronema diesin^ Maplestone, 1932 (Eig 41 ) 

Host — ^Vulturme gumea-fowl {^AcryUium mMunnum) (giz- 
zard) , Zoological Gardens, Calcutta 
Maplestone’s description of this species is based on one male 
and one female The male measures 8 8 mm. m length and 
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0 257 mm m ma\iminn tlucknc'ss, the female 14 5 mrrt and 
0^336 mm respectively* Karron lateral aim are present 
Each lip has a qimdrangulnr central lobe and two prominent 
onter lol>es These base prominently-projecting 'posterior 
angles and carry the stibmedian papillic Dorsal and ventral 
shields arc absent, but a pointed transserso process anses 
from the inner surface of each Aubmcdian lobe and overlaps 
that of the opposite lobe The pharynx is stout and somew hat 
laterally compressed Its length, including the depth of the 
buccal cavity, is 0 050 mni in the male and 0 06S mm in the 
female The anterior portion of the asophngiis, in the female, 
IS 0 350 mm long, and its posterior portion 2 344 mm The 
ners*c-nng is situated at 0 235 mm , the cervical papillse and 
excretory pore at 0 317 ram , from the antenor end 

The caudal alas of the male are well developed and extend 
just to the tip of the tail The tail, from Mapicstone’s figure, 
appears to be about 0 15 mm long There are ten pairs of 
caudal papilla* One pair, at the level of the cloacnl aperture, 
arc sessile , the rest (two pairs prcanal and seven pairs 
postahnl) are perlunculatc The spicules'measurc 1 7 mm and 

0 207 mm in length There is a broad accessory piece 

TJie tail of the female ls 0 396 mm long, and is tapermg and 
pointed It caiiics a pair of paplllrc at 0 055 mm from the 
tip The vulva is slightly prominent and is situated at 

1 74 mm from the postenor end The thick-wmlled ovejector 
describes almost a complete circle before turning forward to 
join the thinner-wnlled common utenne trunk This “ pursues 
an undulating course to a point abont one millimetre anterior 
to the vulva,” w here itgives off the two branches The ovaries 
are at opposite ends of the body The eggs are thick-shelled 
and measure 0 04 x0 024 mm 

9 Habronema magnllablatum Alaplcstonc, 1932, emend. 
(Fig 42 ) 

Synonym — Habronema magnilahvOa ITapIcstonc, 1932, Sieartvs 
tnagntlabtaia Vaz, 1930 

Host . — An Indian eagle {Idhyophaga nana plumbetis 
[s=Pohooe/«s plumbciis]) (gizzard) , Zoological Gardens, Cal- 
cutta 

The male measures 9 1 mm in length and 0 26 mm m maxi- 
mum thickness, the female 15 6 mm and 0 39 mm respectively. 

A lateral ala is present on one side only, beginning at about 
0 24 mm from the anterior end and extendmg postenorly for 
a distance of about 1*3 mm The bps are large, with a narrow 
base and a wide antenor portion, forming prominent dorsal 
and ventral angles Large, round^ dorsal and ventral shields 
are present, each “ partially divided by a longitudinal groove ” 
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The pharynx is someishat laterally compressed Its length, 
in the male, is 0 028 mm The anterior portion of the oeso- 
phagus IS 0 396 mm long in both sexes , the postenor portion 
measures 2 63 mm in the male and 3 6 mm m the female 
The nerve-rmg,'ln the male, is situated at 0 297 mm , and the 
cervical papillae at 0 198 mm , jfrom the anterior end The 
distance of the excretory pore from the same pomt is 0 327 mm 
- m the male and 0 356 mm in the female 

The caudal end of the male is strongly curved ventrally, 
and IS provided ■with relatively narrow alse which extend to 
the tip of the tail The ventral surface of the alae, and of the 
body m the region immediately m front of the cloacal aperture, 
is longitudmally ndged The tail, from Maplestone’s figure, 
appears to be about 0 25 mm long There are six pairs of 
caudal papdlas, four pairs bemg preanal and havmg long 
peduncles, while two pairs are postanal and sessile The 



Fig 42 — Habronema magniUAtatum A, antenor end, lateral \new , 
B, posterior end of male, ventral view (After Maplestone ) 


spicules measure 1*78 mm and 0 554 mm in length, and both 
have simple pomts There is a ‘ rugged,” asjanmetrical 
accessory piece 

The tail of the female is 0 18 mm long, and tapers to a pomt 
The vulva is situated m front of the middle of the body 
(at 8 1-8 5 mm from the posterior end) The eggs are 
thick-shelled and measure 0 04 X 0 03 mm 

10 Habronema asymmetricum Maplestone, 1932, emend 
JE^g43) 

Synonym — Habronema asymmelnca Maplestone, 

Host — Pale harrier (Circus m<icrourus) (gizzard) , Zoological 
Gardens, (Calcutta 

The male measures 7-5 mm m length and 0 23 mm m 
maximum thickness, the female 11 mm and 0 29 mm respec- 
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lively A lateral ala is present on the left side only The 
lateral lips are broad, "with a truncate anterior margin Each 
has a relatively small, crescentic central portion and large, 
conical outer portions The dorsal and ventral “ hps ” are 
small and comcal The pharynx is somewhat laterally com- 
pressed, and its walls are thicker dorsally and ventrally 
than laterally According to Maplestone’s description it is 
0 18 mm long m the male and 0 22 mm in the female, but from 
his figures its length (excludmg the buccal cavity) apjiears to 
be about 0 03 mm The antmor and posterior portions of 
the oesophagus measure 0 178 mm and 2*1 mm in length 



F)g 43 — Habronema aaymmetrtcum Posterior end of male ; 
ventral view (After Slaplestone ) 

respectively m the male, and 0 29 mm and 4 mm m the 
female The nerve-rmg and excretory pore are situated at 
0 2 mm from the antenor end m the male, and at 0 28 mm m 
the female 

The caudal alse of the male are asymmetrical, the left being 
longer than the nght “ The ventral portion of the worm be- 
tw'een the alse, and the ventral surfaces of the alse, are marked 
by longitudmal ndges interrupted by irregular transverse 
lines The caudal papillse are quite irregularly placed, some 
being double, and as they differ in different specimens a detailed 
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description of their arrangement is of no value ” Maplestone 
gives a figure (fig 43) shoiving eight papills or papillary ter- 
mmations on the left side and eleven on the right Five of 
these on the left and seven on the right are preanal, and 
one on each side adanal The tail appears, ftom the fig nrw, 
to be a little over 0 2 mm long, and its tip projects beyond 
the alse The spicules measure 0 65 mm and 0 24 mm in 
length No accessory piece was seen 

The tail of the female is 0 198 mm long The vulva is 
situated just in front of the middle of the body (at 5 9 mm from 
the posterior end) The eggs are thick-shelled and oval 
Their size is not given 

11 Habronoma casuarii Maplestone, 1932 r 

Host — ^Double-wattled cassowary (Gasiianus hicaruncvr- 
lotus) (gizzard) , Zoological Gardens, Calcutta 

This IS a relatively large species, the male measuring 
26 5 mm in length and 0 554 mm m maximum thickness, 
the female 53 mm and 0 89 mm respectively There are 
marked annulations towards the posterior end of the body 
in both sexes Each lateral hp has a broad central portion 
and outwardly-curved dorsal and ventral portions The 
central portion bears four longitudmal ndges on its inner 
surface The pharynx is cylmdrical, and measures 0*1 ' mm. 
in length m the male and 0*15 mm m the female (ftom the 
figures, these measurements apparently mclude the depth 
of the buccal cavity) The anterior and postenor portions 
of the oesophagus measure about 0-7 mm and 8 3 mm m 
length respectively in the male, and 0 83 mm and 115 mm 
in the female The excretory pore is situated at about 
0 57 mm in the male, and 0 69 mm m the female, from the 
anterior end In the former the distances of the nerve-nng 
and cervical papillae ftom the same pomt are about 0 44 mm. 
and 0 5 mm respectively 

The caudal alae of the male are broad and symmetncal, 
and are “ strongly marked on their ventral surfaces by longi- 
tudinal and transverse grooves ” The tail appears, ftom the 
figure, to be about 0 3 mm long Its tip barely projects 
beyond the alas There are five pairs of large, lateral, peduncu- 
late papillae, of which three are preanal, one adanal and one 
postanal Just behmd the cloacal aperture there are two 
pairs of subventral, sessile papillae, and there is a group of 
SIX or seven mmute ventral papillae close to the tip of the tail 
The spicules measure 3 1-3 9 mm and 1-1*3 mm m length. 
The longer is more slender, and has a barb near the tip , 
the shorter has broad alae and a simple, rounded tip The 
accessory piece is stout and Y-shaped 
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The tail of the female is 0 39-0 44 mm long The vulva is 
situated considerably behind the middle of the body, at 
8 3-9 2 mm from the posterior end The vagma runs forward 
jfrom it for a distance of about 0 8 mm The utenne branches 
are opposed, the antenor ovarj' extending forward as far as 
the junction of the two portions of the oesophagus, and the 
post^or almost to the anus The eggs are oval and thick- 
shelled Their dimensions are not given 


4 Genus DSASCHIA Chitwood and Welir, 1934 
Synonym — ? Demu^hma Stvolta, 1884 (part) 

laps entire, without teeth, overlapped b}’’ dorsal and ventral 
cuticular shields Paired lateral alse present Pharynx 
funnel-shaped , its wall formed of tno separate lateral halves 
Male with four pairs of pedunculate preanal papilla; and five 
pairs of postanal papillae, of which the antenor pair is asym- 
metrical Spicules unequal A small accessory piece present 
Vulva in front of the middle of the body Female oviparous 
Adult worms in the stomach-wall of Equidae 
Genotype — Draschta megastoma (Budolphi, 1819) 

1 Draschia megastoma (Budolphi, 1819} Chitwood and Wehr, 
1934 (Figs 44r-47 ) 

Synonyms — SpHvplera megastotna Budolphi. 1819, Spmtm 
megastoma Blanchard, 1849, JFtlarta megastoma Schneider. 
1866, Habronema megastoma Seurat, 1914, t Dermojilana 
*m(an« Bivolta, 1884, * i^Vlana tmtons Bailhet, 1885 

Hosts — This 18 a parasite of the horse, donkey, mule and 
zebra It occurs m nodules in the wall of the stomach, each 
nodule commumcatmg by one or more opemngs with the 
lumen, and also m abscesses of the spleen Its distribution 
IS world-wide In India it has been recorded from Madras, 
Hyderabad, the Umted Provmces, the Punjab and the North- 
west Frontier Province Its presence has also been noted in 
Burma, and there are specimens m the British Museum 
(Natural History) from Ceylon 
The male measures 7-10 mm m length and up to 0 27 mm 
in maximum thickness, the female 10-13 mm and up to about 
0 37 mm respectively The head has a diameter of about 
0 11 mm , and is separated by a transverse groove from the 
neck, which forms a “ shoulder ” of thickened cuticle Each hp 
bears one of the lateral cephahe papilla;, w hile each of the dorsal 
and ventral shields carries two snbmedian papillae These 
have two termmations, an outer and an inner The pharynx 
IS about 0 13 mm long The antenor portion of the oeso- 
phagus measures about 0 18 mm in length, the wider posterior 
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portion about 0*89 mm The nerve-rmg and cervical papillsc 
are situated just in front of the junction of the tiro parts of 
the oesophagus 

The caudal end of the male is closely coiled The alae and 
the ventral surface of the body m the alar region are longi* 
tudinally ribbed The four pairs of preanal< papilla are 
arranged almost symmetrically Of the five pairs of postanal 

Fig 44 



Fjg 44 — Draschm jnegasloma Antenor end of female , doisal view. 

I (After Baylis and Daubney ) 

Fig 45 — Draschialmegastoma Antenor end of female , lateral view 
I (After Baylis and Daubney ) 

/ / 
papxllaj, the antenor is just behind the cloacal aperture, 
laterally placed and asymmetrical, the papilla of the nght side 
being stout and extending almost to the mid-ventral hne, 
while that of the left side is much smaller The rest of the 
postanal papillae are subventral, the three poistenor pairs 
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forming a symmetrical group close to the tip of the tail The 
left spicule IS cyhndncal and measures 0 46 mm. in length. 
The nght spicule is 0*24 mm long, and is flattened and grooved 
ventraUy 

The tail of the female is bluntly conical and measures 
0*28 mm m length The vulva is situated at about the antenor 
third of the body, and is surrounded by a small, raised, cuticular 
ring There is a small muscular ovejector, from which tbe 
muscular vagina runs postenorly for a distance of about 
0 8 mm. before ^ving oflT the utenne branches These are 
muscular near their origm One runs straight backward, 
the other doubles forward after runnmg postenorly for some 

Fig 47 



Fig 46 — Draadna megasioma Antenor extremity of female, viewed 
enfaee (After Baylis and Daubney ) j 

Fig 47 — ^2>ra^MX megaatoma doacal region of male , lateral view, 
showmg spicules, accessory piece and some of the papQlse 
(After Baylis and. Daubney ) 

distance The eggs measure 0 033-0 035 x 0 008 mm, and 
contam embryos tn vtero Accordmg to Theiler (1923) the 
embryos may attam a length of 0 6-0 7 mm 
Hie hfe-histoiy of this species, accordmg to Hill (1918), 
Johnston and Bancroft (1920) and Boubaud and Descazeaux 
(1921), is very sumla'* to that of Habronema muscae and 
H micro^oma, and the intermediate hosts are Muscid flies 
of the same species as for H muscae, mcludmg the house-fly 
Hie first-stage larvae, however, enter the Malpighian tubules 
instead of the fat-body of the insect, and there cause the 
formation of nodules, within whieh they undergo a moult 
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They later leave the Malpighian tubules and re-enter the body- 
cavity, where they mordt again before migrating to the pro- 
boscis If deposited on the bps of horses, they may reach the 
stomach and become adult If deposited m the nostnls, 
they may enter the lungs and cause the formation of nodules 
m the bronchi, while if deposited m wounds of the skm they 
may play the same part as species of Habronema m producmg 
“ summer sores ” these cases they do not reach matunty. 
Crawford (1926) records the infection of a Drosophilid fly in 
Ceylon with larvse which he beheved to belong to D mega- 
storm 


5 Genus PARABRONEMA Baylis, 1921 
Synonym — Sguama/nema van Thiel, 1926 

laps and dorsal and ventral cuticular shields resemblmg 
those of Habronema Cuticle of head thickened and folded 
so as to form posteriorly a circlet of six horseshoe-shaped 
auricular appendages, of which two are lateral and four 
submedian Phatynx elongate, cyhndncal posteriorly Tail 
of male with lateral alse towards its tip, four pans of preanal 
and two pairs of postanal papillae, arranged somewhat asym- 
metncally, and a large, median, double precloacal papilla 
Spicules markedly imequal A small, triangular accessory 
jnece present Tail of female short and curved dorsaUy. 
Vulva near the postenor end of the oesophagus Female 
viviparous or ovoviviparous Adult worms in the stomach- 
wall of mammals 

Grenotype — Pare^onema vndicum Bayhs, 1921 
Key to Species 

Longer spicule of male about 0 9 mm long , shorter 

spicule about 0 4 mm tndteum, p 02 

Longer spicule ofmale less than 0 6 mm long, shorter 

spicule about 0 2 mm smtthn, p 95 

1 Parabronema indicum Baylis, 1921 (Figs 48-50 ) 

Host — ^Indian elephant (stomach-wall) , Madras 

The male measures up to 7*9 mm m length and 0 31 mm m 
maximum thickness, the female up to 13 mm and 0 39 mm 
respectively The cuticular striations are at mtervals of 
3 5(1 The “■ head ” is comcal, bemg narrower in front than at 
the back of the auricular appendages, and measures 0 15- 
0 17 mm m length Its diameter at the postenor end of the 
auncular appendages is 0 lA-O 15 mm The latter are regu- 
larly horseshoe-shaped and have narrow grooves on their 
free edges The borders of the bps are simple The pharynx 
IS 0 17-0 18 mm long The total length of the oesophagus 
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(moasured from the nntenor extremity) js 2 2-2*25 mm The 
junction of it*? two portions ik at about 0 4 mm from the head 
end The ncnc-nnR h situated at 0 32-0 34 mm, the 
cxcretorj pore at 0 33-0 35 mm , and the ccr\ical papillic at 
0 39-0 42 mm from the nntenor extremity. 

The tail of tlic male is 0 17 mm long The six pairs of 
caudnl papilln* are all pedunculate. The peduncles of the 
interior fkur of postanal papilla: he transversely across the 
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Fig 48 — Farabronema tndicum Antorjor end A, dorsal \’iow, 
B, lateral MOW , C, Mowed cn /ace a , a , auricular oppon- 
dagea. ep, ccrincal papilla, d^, dorsal shield. /, lip; 
I p , lateral papilla of up . p ,p , papilla* of dorsal and 
\cntral shields, nip, sublateral papilla of lip (After 
Baylis, in 'Parasitology ’) 


ventral surface in such a way as to overlap, the termination 
of the papilla of the nght side being considerabl}* to the left 
of the middle line Tlie posterior pair are symmctncally placed 
The two terminations of the median prccloacal papilla are near 


Fig 49 



Fie 49 — Parahrmiema vndicum Posterior end of male , 

a p , accessory piece , I , left spicule (terminal portion) , 
* T , right spicule (After Baylis, m * Parasitology ) 

Fig oO —Parabronenca tndtcum Posterior end of male , \entralview 
(After Baylis, in ‘ Parasitology ’) 
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its lateral limits The left spicule is very slender, and measures 
0 93 mm m length. The right spicule is stouter and 0 39 mm 
long The length of the accessory piece is 0 06 mm. 

The tail of the female is comcal, mth a rather blunt tip, 
and measures 0 32 mm in length There is a pair of minute 
papillae at 0 03 mm from the tip The vulva is situated about 
0 4 mm behmd the posterior end of the oesophagus The 
vagina forms a U-shaped bend at a distance of about 0 25 mm 
from the vulva After a further course of about 0 4 mm 
it mdens into a fusiform swelhng which gives off the two 
uterme branches postenorly These also have small fusiform 
enlargements near their ongm One branch runs back to 
a point about 0 35 mm from the anus, where it turns fonrard 
again The other turns forward antenorly to this, and runs 
nearly as far as the postenor end of the oesophagus before 
formmg a loop and rutming once more postenorly The 
embryos m the uterus are not enclosed in bard egg-shells 

2 Patabronema smithii (Cbbbold, 1882) Bayhs, 1921. 

Synonyms — Ftlana amtthu Cobbold, 1882 [nee Ftlaria smtthi 
Sombon, 1907] , SptropUra smtAi Homy and Baucdie, 

1914 

Host — ^Indian elephant (stomach-wall, m oval, flattened 
tumours of about the size of a filbert nut, each having an 
openmg into the cavity of the stomach) This parasite was 
first recorded from a circus elephant, and very briefly desenbed, 
by Oobbold It was later found m Bengal by Mitter (1912), 
who added little to the desenption Kbabl (1922, 6) has given 
a somewhat fuller account of it, based on material obtamed in 
India 

The male measures 4 1-4 2 mm in length and 0 2 mm m 
maximum thickness, the female 8-8 5 mm and 0 25-0 26 mm 
respectively The cuticle has very fine transverse stnations 
The “ head ” is 0 083 mm long, and has a diameter, at the 
postenor end of the auncnlar appendages, of 0 03 mm The 
postenor margins of the appendages are nearly straight 
The pharynx is 0 1 mm long The antenor portion of the 
oesophagus measures 0 14-0 16 mm in length, the postenor 
portion 1 06-1 09 mm The cervical papillae are situated at 
about 0 21 mm , the nerve-ring at 0 22^-0 23 mm , and the 
excretorj’^ pore at 0 25 mm (m the female) from the anterior 
extremity 

The tail of the male is 0 18 mm long, and has a rounded 
tip The SIX pairs of caudal papillae are all pedimculate 
The left spicule measures 0 32-0 56 mm m length, the right 
spicule 0 18-0 21 mm The length of the accessory piece is 
0 03 mm 
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The tail of the female is tapenng, with a rounded tip, and 
measures 0 36 mm in length The vulva is situated slightly 
in front of the postenor end of the oesophagus The vagina 
forms a U-shaped bend at about 0 1 mm from the vulva 
The ovarian tubes are mainly confined to the posterior half 
of the body Aceordmg to Cobbold, the eggs are “ hnear- 
oblong ” and have an average length of 1/2000 of an mch 
Khalil found no eggs, the uterus bemg packed with embiyos 


Subfanaily ASCAROPSINiE AHcata and McIntosh, 

1933 


Synon}^ — ^Arduenninm Railliet and Henry, 1911 


laps not prominent, but tnlobed Dorsal and ventral 
cephalic shields absent A phar3m3C or buccal capsule present, 
t 3 rpicaUy with spiral or annular thickenmgs m its walls 
Asymmetry frequently present m the cervical and caudal alse, 
and m the caudal papillae and other structures of the male 
Preanal papillae of male four pairs An accessory piece usually 
present. 

Key to Genera 


Anterior end of body with longitudinal rows 
of cuticular bosses . ... 

Antenor end of body without cuticular 
bosses 

1 Phaiynx cup-shaped or funnel-shaped 

Phaiynx cyliudncal . 

2 Phaiynx contuns six protrusible bicu^id or 

tncuspid teeth 

Six simple teeth or papiUs present within 
the opening of the mouth . . 

3. Male with four pairs of preanal papillse 
Male with seven pairs of preanal papillae 

4 Pharynx spirally twisted 
Pharynx straight 

5 A cervical ala present on left side only 
Paired lateral alae present . . 

€ Three parallel alae present on each side of 
body ... . . 

A single ala present on each side of body . 


[p 116. 

GonoviiOnema, 

1 

2 

4 

[p. 113 

CynicosnnuBA, 

3 

Spibocebca, p 108 
Castbonodus,p 112. 

STnEFTOPHASAOUS, 

5 b> 101- 
Ascahofs, p 96 

6 

[p 104 

Tbysooepbalvs, 

PHYSOCEPHAIOIDES, 
[p 107 


1 Genus ASCAROFS van Beneden, 1873 

Synonym — Ardwnna Bailhet and Henry, 1911 

Lips tnlobed, each with a tooth projectmg into the oral 
cavity. A cervical ala present on the left side only Wall 
of pharjmx "with spiral thickerangs Male with asymmetrical 
caudal alai Cloacal aperture surrounded by a serrated cuticu- 
lar thickemng. Four pairs of pedunculate preanal papillai 
and one pair of similar postanal papillae present Spicules 
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very unequal Accessor^'- piece absent’*' Vulva m front 
of the middle of the body Adult worms in the stomach of 
Suidse 

Genotype — Ascarops atrongyhna (Rudolphi, 1819) 

Keif to Species 

Slalo up to IS nun , female up to 22 nun In 

length . . slrtmgyhtwt, p 97. 

Male up to 3S nun , female up to 55 nun m 

length .. dentala, p 99 


1 Ascarops strongyllna (Budolphi, 1819) Ahcata and McIntosh 
1933 (Figs 51 & 52 ) 

Synonyms — JSpiroptera atrongyhna Rudolphi, 1819 , Spiroplera 
atrongifh/ormia do Blamville, 1828 , Ftlana strongghna Schneider, 
1869 , Arduenna atrongyhna Bailliot and Hcniy, 1911 , H.ahro~ 
nema alrongyhna Ostertag, 1932 

Hosts — -This IS a parasite of the stomach (and occasionally, 
of the small mtestme) of the pig, i\7ld boar and peccary, and 
has also been recorded from the ox m Amenca It occurs 
m almost all parts of the world Maplestone (1930, o) records 
it from 25 out of 49 pigs examined m Calcutta, and there are 
specimens in the British Museum (Natural History) from 
a wild boar in Ceylon 

The following descnption is derived mainly from those given 
by Ciurea (1911, a), Bailhet and Henry (1911, a) and Foster 
(1912) The male measures about 10-15 mm m length and 
0 3-0 39 mm in maximum thickness, the female about 15- 
22 mm and 0 26-0 54 mm respectively. The body of the 
female is shghtly constncted m the region of the vulva The 
lateral ala begins at a point about 0 26-0 28 mm from the 
antenor extremity and extends to ivithm about 2 mm of the 
postenor end of the body Its maximum width is about 
0 035 mm The pharynx is about 0 07-0 1 mm long and 
0 03-0 035 mm wade Its wall, according to Bailhet and 
Henry, appears to be composed of several spiral nbbons (two 
or three in the male, four or five m the female), and thus 
resembles a screw with multaple threads The cesophagus is 
about 3 1-3*9 mm long The nerve-nng is situated at about 
0 35 mm , and the excretory pore at about 0 48 mm , from the 
anterior end The cervical papillae are asymmetncaUy placed, 
that of the left side bemg at about 0 19 mm and that of the 
right at about 0 39 mm from the antenor extremity 

The tail of the male is 0 15-0 2 mm long The caudal ala 
of the nght side is about twice as wide as that of the left 

* According to CSien (1937) an occessoiy piece IS present inAl dmtata. 
ITEM n H 
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There are four pairs of papillae, \rith long peduncles, irhich are 
mainly preanal in position, but of which the postenor two may 
be adanal or postanal Those of the right side usually form 
a regular senes, while those of the left show some nregiilarity 
of arrangement. In addition to these there is another pair 
of pedunculate papillae at about the middle of the tail Im- 
mediately behind this Yorke and Maplestone (1926) figure 
two pairs, and Maplestone (1930, a) three pans, of small sub- 
ventral papillae, while m both figures an isolated pair is shown 
near the tip of the tail Ciurea found five pairs of these small 

Fig 52 



Fig 31 
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Fig. 51 . — Ascarops alrongyhna Antenor end 
(From Baybs, after Foster.) 

Fig 52 — Aseanps atrongylina Postenor end of male ; 
ventral view. (From Bajlis, after Foster ) 


papillae The left spicule is slender and finely pointed, and 
measures 2*24r-2 9 mm. (or, accordmgto Chen (1936), 1-3 mm ) 
in length. The right spicule is stouter and blunter, and is about 
0 45-0 62 mm. long 

The tail of the female is bluntly conical and measures about 
0 21-0 27 mm in length The -^va is situated at 7-8 mm 
from the antenor end of the body, and is displaced towards 
the left side, ojiemng just ventrally to the lateral ala The 
va^na at first runs transversely round the body, between 
the cuticle and the muscular layer of the body-wafl, and then 
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iwsteriorlj' wtlim the body-cavity It is about I 7 mm long 
The utenne branches are opposed at their ongm The 
posterior branch doubles forward at a distance of about 
3 6 mm from its ongm, and its ovary is situated m the 
<BSophageal region The antenor branch doubles back at 
a similar distance from its ongm, and its ovary lies m the 
postenor region of the body The eggs are oval, with thick 
jshells, shghtly flattened and operculate at the poles, and 
covered by a thin, irregular membrane They measure 
€ 034-0 039 x0 018-0 02 mm , or, according to Alicata (1935), 
0 041-0 045 x 0 022-0 026 mm Alicata states that the shell 
shows ‘ numerous small punctations ” 

The intermediate hosts of this species are coprophagous 
beetles of vanous genera (Onthopkagus, Aphodius, Gipnno- 
pleurus, Scarabieus and others) A dragonfly {Anaxparlhenape) 
has also been recorded as a host by Ono (1932), w hile the third- 
stage larvre may occur encapsuled m vanous small mammals, 
birds and reptiles 

2 Ascarops dentata (v. Lmstow, 1004) Alicata and McLitosh, 
1933 (Fig 53 ) 

Synonyms * — Spiroptera dentata v Luistovr, 1904 , Ardttenna 
dentata BaiUiet and Henry, 1911. 

Hosts — ^This species was ongmally recorded from the 
iitomach of a wild boar {Sits cnstahis) at Chilaw, Ceylon 
It has also been recorded from the domestic pig in Annam 
by Railhet and Henry (1911, o) and in Canton, Chma, by Chen 
(1936, 1937), and from SusbarbcUus uiBomeo by BayJis (1926). 
V. lanstow ’s origmal specimens do not appear to be available 
in the Colombo Museum His descnpfron has been con 
siderably amplified by Chen (1937) 

The male measures 25-35 mm m length and 0 7-0 8 mm 
in maximum thickness, the female 40-55 mm and 1-1 2 mm 
respectively The cuticle is finely striated The pharynx, 
accordmg to v Lmstow, is 0 11 mm long, and its entrance is 
arm^ with a dorsal and a ventral tooth Accordmg to Chen 
its length is 0 086-0 182 mm and its width 0 04-0 05 mm 
The anterior portion of the oesophagus, according to this 
author, measures 0 43-0 49 mm m length, and the postenor 
portion about 41-5 3 mm The nerve-ring is situated at 
about 0 46-0 49 mm (according to v Lmstow 2 64 mm ■), and 
the excretory pore at 0 59 mm , from the antenor extremity 
The cervical ala begms at about the level of the nerve-nng, 
and has a ma-viniiim width of 0 03-0 04 mm The left cervical 
papilla IS situated at 0 3-0 32 mm , the nght at 0 66-0 7 mm 
from the antenor end 
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The caudal end of the male resembles that of A slrmigylina 
Its ventral surface and that of the caudal alas are covered with 
longitudmal rows of elongate or scale-hke cuticular tluckenings 
The tail is about 0 5 mm long The nght ala is longer and 
narrower than the left There are five pairs of papillae with 
long peduncles, four pairs bemg preanal and asymmetrical, 
and one pair postanal Between the latter and the tip 
of the tail Chen finds five pairs of small, sessile, subventral 
papillae The spicules, according to v Linstow, measure 
0 92 mm and 0 35 mm in length respectively Bailliet and 
Henry, however, give their lengths as 3*75-4 225 mm and 
0 54-0 65 mm , and Chen as 4 1 mm (left) and 0*6 mm (right). 



Fig S3 — Aacarops deMUOa Posterior ead of male , ventral vievr 
(After Chen, in* Parasitology ’) 

The tail of the female is short, comcal and curved dorsally, 
accordmg to v Lmstow According to Chen it is straight, 
bluntly comcal and 0 58 mm long The vulva, accordmg to 
V Lmstow, IS “ placed far behmd the middle, and divides the 
' body m the proportion of 70 23 ” Railhet and Henry, 
however, state that it is situated at the anterior three-eighths 
OT the body, and Chen that it is m the anterior two-fifths 
Tlhe eggs are cyhndrical and thick-shelled, and measure 
0 039 X 0 017 mm according to v Linstow, or 0 036 X 0 022 mm. 
accordmg to Chen 
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2 Genus STREPTOPHARAGUS Blanc, 1012 

Lips tnlobcd, greatly reduced A single cervical ala may 
l)c present on the left side Within the hexagonal opening 
of the mouth there .ire six teeth, which may be simple or 
complex, and two additional teeth, dorsal and xcntral, at 
the anterior end of the pharynx The latter is elongate 
and forms a half-turn of a spiral in its course Its walls 

show irregular transversse ndges Caudal end of male spirallj' 
coiled, with broad alai Four pairs of preanal and one pair 
of postanal pedunculate papilla: present Cloacal aperture 
sometimes ptirtly burrounded by a fringe of claw -like cuticular 
processes Spicules scry unequal and dissimilar. A small 
accessory piece present Vulva in front of the middle of the 
hotly Adult worms in the stomach or intestine of mammals 
GenotyTie — Streplopharagiis pigmcniatus {v Linstow, I897j 

1 Streptopharagos pigmentatus (\ Linstow, 1897) Railhct 
and Henry, 1918 (Figs 54^7 ) 

Synonyms . — Spiroptera pujmmlala v Linstow, 1807 , Strepto- 
pharaytu artnalui Blanc, 1012; Streplopharagus %3ilcrinethtta 
Ortlcpp, 1025 I Slreptopharagwi tnayntu Maplostone, 1020 

Ho&ts — ^This species was originally recorded by v. Linstow 
from the small mtestme of GercopitJiecus nibogularts The 
material recorded by Maplcstone (1929, d), under the name of 
S inagnm, was obtained from the stomach and mtestme of 
a hoolock gibbon [Hylobates hoolocL) m the Zoological Gardens, 
Calcutta There has been much confusion among the species 
of the genus Slreplopharagiis, and forms from a number of 
Asiatic and African monkeys hate been desenbed as distinct 
Sandgroiind (1933), however, has pointed out that several 
of these grade into each other m such a w ay that they probably 
represent only a single, somewhat variable species He does 
not mention S magnum Maplcstone, but it has been mcluded 
m the synonymy given above because it docs not appear to 
possess any satisfactory distinguishmg characters 
The male measures *28-55 mm in length and 0 6-1 mm in 
maximum thickness, the female 46-95 mm and 0 85-1*5 mm. 
respectively The cuticular stnations are at intervals of 
10-20/i The cuticle immediately behind the head is shghtly 
inflated A lateral ala is present in the oesophageal region on 
the left side only' It has a width of about 0 05 mm The 
teeth are simple The pharymx is about 0 3-0 6 mm long. 
The total length of the oesophagus, measured from the antenor 
extremity*, is 6 8-12 mm., and that of its antenor portion, 
also ineaMired from the antenor end, 0 9-1*35 mm The 
nerve-nng is situated at 0 55-0 65 mm from the antenor end 
in the male, and at 0 66-0 9 mm in the female The cervical 
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papillae, which have bnstle-hke terminations, are asym- 
metrically placed, that of the left side bemg usually just 
belimd the pharynx (at Q 25-0 45 mm from the anterior end), 
while that of the nght side is behind the nerve-rmg (at 0‘61- 
0 8 mm from the anterior end) The excretory pore is at 
about the level of the right cervical papilla 


Fig 54 



' BTTSS 

Fig 54 — Streptopharagm pigmeiUatua Anterior end of female , dorsal 
view c p , cervical papilla , Ip , lateral cephalic papilla ; 
(Bs , oesophagus, pli , pharynx, sdp, suhdorsal papilla 
(After Saylis ) 

Fig 55 — Slraplopharagita pxgmznUxtua Anterior end of female, 
lateral view I p , lateral papilla (After Baylis } 

Fig 66 — Slreptopharagua pigmentatua Anterior extremity of female, 
view ed en/ace Ip, lateral papilla (After Baylis ) 
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The caudal alse of the male arc transversely stnated on then- 
dorsal surface and tessellated, as is the portion of the body 
between them, ventrally The tail measures about 0 4- 
0 5 mm ui length On the left side of the tail, toivards the 
mid-ventral Imc, and evtcndmg across the body in front of the 
cloacal aperture, there is a senes of more or less prominent, 
claw-hke cuticular structures irith hooked tips* The four 
pairs of pteanal papiUai have long peduncles The two 
postenor papilbe of the senes on each side are close together 
and separated by a space from the other two, which are 



also close together The jieduncles on the left side are longer 
and stouter than those on the right v. linstow figured 
a pair of sessile papillae jus« in front of the cloacal aperture,. 

* These structures represent, no doubt, a special local development 
of the tessellated pattern of the general surface of this r^on The^ 
appear to \'aty in degree of dei-elopment — Ortlepp (1925, b) faded to find 
them m the forms identified by him as S armattut, 'S piffmentatut 
and S tntermediua — but are so pronounced m some specimens that 
Sandground’s (1933) descnption of the appearance of “ claw-hke 
structures " as a “ delusion ” seems scatcciv justified. 
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but other authois have not tonfiimecl their presence There 
IS .1 pair of lateral, pedunculate papillae at about the middle 
of the tail, and a group of pairs of small, sessile papillie 
near its tip According to Ortlepp and Sandgroiind there is 
also a pair of sessile subventral papillie immediately behind the 
cloaeal aperture Both spicules are alate The left spicule 
IS slender and measures 4-6 7 mm in length , the right spicule 
IS stouter and 0 5-0 76 mm long The accessory piece is 
small and of an asymmetrical shape, its longer side bemg the 
left Its length, according to different authors, vanes between 
0 033 mm and 0 078 mm 

The tail of the female is conical and measures 0 4-0 9 mm 
m length The vulva, "which is not prominent, is situated 
at *) 5-20 mm from the anterior end The vagma is simple 
and muscular, beginning mth a sharp U-shaped bend, or 
ovejector, and running posteriorly for a distance of about 
3-9 ram The uterine branches at first run posteriorly, 
parallel to each other, but one branch turns forward, and the 
ovanes are situated at the opposite ends of the body The 
eggs are subcyhndncal and measure 0 03-0 042 x 0 018- 
0 023 mm According to Maplestone their shells have an 
annular thickening near each pole- 


3 Genus FHYSOCEPHALUS Diesing, 1861 

Synonyms — Cejj/iafacani/im Closing, 1853 (part) , Mastophonie 
Closing, 1853 (part) 

Lips trilobed, without teeth Cuticle of anterior extremity 
inflated Three parallel lateral alee present on each side of 
the body Pharynx relatively long, cylindncal, -with spiral 
and annular thickenings in its W'all Male with narrow caudal 
also Four pairs of pedunculate preanal papillie present 
Spicules unequal An accessory piece present Vulva behind 
the middle of the body Adult worms in the stomach of 
mammals 

Genotype — Plii/socepJmlus sexalatiis (Mohn, 1860) 

1 Physocephalus sexalatus (Mohn, 1860) Diesing, 1861 
(Figs 58 & 59 ) 

Synonyms — Tiicfiitia affint^ Ciesing, 1851 (part), Sptroplera 
stroniji/hna aww labtati Mohn, I860, Sptroplera sexalata Mohn, 
1860, Ftlw lu 8tru]ts y, Lmstow, 1877, nec Gmehn, 1790 , Ftlarta 
•itrongylina \ Lmstoiv, 1879, nec Schneider, 1866, Ftlarta 
itejralala Porroncito, 1891, Agamonema affine v Lmstow, 1909, 
Spiropteta {Ftlarta) slrtgts Seurat, 1915 , Habroncma aexalata 
Osfortag, 1932 , ’ Maetophorm globocattdalus Closing, 1853 

Ho(>ls — ^Tliis species occurs in the stomach, and occasionally 
in the small intestine, of the pig, wild boar and peccary, and 
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lobe of the tnlobed bps bears a relatively large papilla The 
median lobe of each lip is composed almost entirely of cuticle 
The pharynx measures 0 23-0 32 mm m length and 0 053- 
0 057 mm m width It has an mternal spiral thickening of 
21-26 turns, usually breaking up into separate rings in the 
middle The oesophagus is about 2 7-3 5 mm. long The 
nerve-rmg is situated at about 0 43-0 44 mm from the anterior 
end The excretory pore opens on the median ala of the right 
side, at 0 42-0 526 mm from the anterior end There is 
apparently only a single cervical papilla, which is situated on 



Fig 59 — Phi/socephalua sexalatua Posterior end of male , 
ventral view (After Ciurea ) 

the left side, a little in front of the postenor end of the cephahc 
inflation 

The caudal end of the male is coiled in a corkscrew-like spiral 
of Wo or three turns The caudal alse begm at about 1 4- 
1 5 TTiTn from the postenor end, and are shghtly asymmetrical, 
the nght ala being a little longer than the left The tip of 
the tail ]ust projects beyond the alae as a small spike The 
cuticle of the ventral surface of the body in the preanal region, 
and of the ventral surface of the alae, is throum mto longitudmal 
ndges, somewhat mterrupted by transverse grooves, so that 
here and there they form claw-like projections There are 
four pairs of sublateral preanal papillae linth long peduncles. 
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Two of these arc clofl' together and near the cloacal apertuiv, 
the other tBX> placed at \ndcr intervals According to 
Ciurca there is a pair of Mmilar papilh* near tlie middle line 
and close behind the cloacal aperture Four pairs of small 
Bubventral papiIlT form two regular senes near the tip of the 
tad Maple<stono states that, in addition to thesi*, ‘ a little 
in front of the tip, nlien* an angle is formed on tach side b,\ 
the sudden narromng of the tail, there is a email sharp papilla " 
The spicules are nlate and sharpl3' iKunted The left spicule 
is very slender, grooved \enlrall3, and 123-2 5 mm long 
Tlie nght spicule measures nlxiut 0 2-0 4 mm m length and 
is con'uderablj stouter 

The tail of the female is about 0 12 mm long It is suddenly 
constneted at about 0 04 mm from the anus, and its tip is 
Ixjnt aentrallv and mucronnte Tlic \idva is bitu.itcil some- 
what behind the middle of tlie l)od\. In its ncighliourhnod 
there are, according to Ciurca, a numlicr of small cuticulnr 
thickenings m the form of intemiptod longitudinal ridges 
Tlio vagina mas po«tenorI\ from the vulva, and the ovanes 
are situated at opposite ends of the liod^* The eggs are 
elliptical and slightK’ flattened at the poles, where there are 
faint indications of opcrciila* Tlie^' measure 0 031-0-039 x 
0 012-0 017 mm , or, •iccortling toAhent (1935), 0 041-0 045 x 
0 022-0 020 mm. 

The intermediate hosts of P nexalafv/t are coprophagons 
beetles of vanous genera {Scarabmts, Gymnophunts, Geo- 
trupts, OnOiopTiagu/t and otlicm) Tlie third-stage lan'm ma^ 
also be found cncapsuled in various small vertebrates (am- 
phibians, reptiles, birds and mammals) which have, presumably', 
fed upon the beetles Infection of the final hosts could, 
apparently, take place through devouring any of these 
ammals 


4 Genus PHYSOCEPHALOIDES Maplestone, 1932 

Maplestone states that the sole species of this genus {P pri- 
mus) “ agrees vnth the genus Physoccphalus in all particulars 
except that it has a single fiangc on cither side of the bodv' 
instead of three as m that genus ” He considers it better to 
erect a new genus for it than to change the definition of 
Phyioccphdlus to accommodate ic As may* be ^eon from the 
following descnption, P primus shows a remarkable agreement, 
even m most of its measurements, with PhysoUphalus 
aexalatus 


* According to Ciurca, thoro is a somcndiat prominent button liko 
thickening at one polo Abcata (1935) staffs that this protuberance 
IS conspicuous only in eggs that are not completely dovcloiied. 
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1. Physocephaloides primus Maplcstonc^ 1932 

Host . — Hoolock gibbon {Hylobaics hoolocl) (intestine) ; 
Zoological Gardens, Calcutta 

Tbe male measures 11 6-15 mm in length and 0 37-0 39 mm 
m maximum thickness, the female 18-21 mm and 0 4r- 
0 42 mm respectively The cephalic inflation is “ over- 
lapped posteriorly by the commencement of the lateral 
flanges ” The pharynx is 0 10-0 18 mm long, and the 
oesophagus about 4 mm , the anterior portion of the latter 
measuring about 0 5 mm The nervc-rmg is situated at 
0 36-0 47 mm from the antenor end m the male, and at 
0 5 mm in the female The cervical papillm are asymmetneal, 
one being short and stout, and situated near the posterior 
end of the cephalic inflation (at 0 18-0 26 mm from the 
antenor end), the other longer and more conical, and just 
behind the nerve-rmg (at 0 44^ 34 mm from the extremity) * 

The caudal ala? of the male arc relatively broad and sym- 
metncal. The tail is 0 14 mm long There are four pairs of 
pedunculate prcanal papilla:, .arranged as m Physocephalus 
svjcalaliis, and a group of about six small papilla: near the tip 
of the tail The spicules measure 1 8-2 5 mm and 0 4^ 
0 5 mm in length respectively, and both taper to sharp points 

There is a short but stout giibornaculum,” measuring 
0 06 mm in length 

The tail of the female is 0 12 mm long, and is said to end in 
a short, blunt, ‘ mucronate ” tip, but is figured as quite 
bluntly rounded and curved ventrally The vulva was ob- 
•^rved only in one specimen, -nlnch nas 21 mm long, and 
•was situated at 5 2 mm from the posterior end The eggs 
are thick-shelled and measure 0 028-0 03x0 012-0 014 mm 


5. Genus SPIROGERGA Railhet and Henry, 1911. 

Lips trilobed, reduced Within the hexagonal opening of 
the mouth there are six small papilla: Pharynx short, 
thick-u ailed, somewhat expanded in front, but mth its 
anterior border folded inua^s Caudal end of male spirally 
coiled and pro\nded mth narrou ala: Four pairs of preanal 
and two pairs of postanal pedunculate papilla: present 
Spicules very unequal A small accessory piece present. 
Vulva in front of the middle of the body, near the posterior 
end of the oesophagus Adult worms m tumours of the 
cesophagus or stomach of carnivorous mammals 
Genotype . — Spirocerca lupt (Rudolphi, 1809). 


* Tlie desenbed position of tins papilla is reminiscent of that of the 
oxcretoiy poro in Physoecphalus sea^alus. 
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] Spiroccrca lupl (Rmlolphi, 1809) Chawood, 1933 (Figs f)0- 
W) 

Sjmonj'jnn • — /«»/» Kmlofplii, IWtfl, /{ptroptn-a raiv;uttu>’ 
Imtn Rtidolplii, ISl*!, Filana fartyitmolrtitn Sclinr-iclcr, 18C0; 
i^ptmrrm ^ntyp/ttiolen/a ItniUirt nntl Honn, I*>H , Spirum 
f'tnytiitioUnla kcitmt 1P12 

//o?fA — Tills pirnsitp wis nrigititillv roionicil from the 
iiolf, hilt Oft iir-. nlso m ihi* df»g. jiitkal nnd fox, and is rtiminon 
in most vnrm countnes .Acrordmp to Ginger (1913) it is 
verj common m dogs m India It has lx?t*n recorded by 



Fip CtO — Aptroerroa luiii Aut<n<>ren(t nrrcmnle . ilontat xic» 
ndp, fiulnlorwil papiHn (After Bnj li« ) 

beverni authorh from the Punjab, United Pros inws mul Mndnis. 
and by v Linstow (190(5, d) from Oxloii The worms inhabit 
tumoiirri, which may be ns latgi* ns n wninut or c*\en larger 
in the walls of tlie thoraeu {lortion of thi ccsoph.igiis, or 



Fig 01 — ftpirocnea lupi Anterior enit of fcmalo , lateral view 
(Aftor Baylis ) 

more rarelj of the atomach, nnd also sometimes in the lymphatic 
glands, bronchi, thoracic nnd abdominal cavities, and in the 
WTill of the aorta 

The male measures about 30-.3i mm m length and up to 
1 mm III thickness, the female about 54^-80 mm and up to 
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1 5 mm respectively. The body is blood-red during life 
The cuticular stnations are at intervals of 2*6-3 /t The 
combined length of the buccal cavity and pharynx is about 
0 09-0 1 mm The ividth of the pharynx anteriorly is about 
equal to its length It is slightly compressed laterally 
The border of the mouth is surrounded by six masses of dense 
parenchyme which are the pulps of the cephahc papillae 
Two of these are situated laterally, two subdorsally and two 
subventraUy The lateral pulp-masses appear to have no 
external papillary terminations The submedian pulp-masses 
are somewhat bilobed m shape, and their external terminations 
are situated on the ]'»bcs nearest to the lateral masses Each 



Fig 62 — Sptrocerca lupt Antenor extremity of male, viewed en face 
I p , lateral papilla t sdp , subdorsal papilla (After Baylis } 

pulp-mass sends a branch mwards to a small subsidiary papilla 
situated just withm the mouth-aperture The total length 
of the oesophagus (measured from the anterior extremity) is 
about 6 8 mm m the male and 7 mm m the female Its 
antenor portion, including the pharynx, measures 0 65- 
0 75 mm in len^h The intestme is considerably narrower 
than the postenor portion of the oesophagus The nerve- 
nng and cervical papihse are situated at 0 5-0 6 mm from the 
anterior end, and the mmute excretory pore (m the female) 
at 0 83 mm from the same pomt 
The two pairs of pedunculate postanal papiilse m the male are 
situated at about the middle of the tail, the postenor pair 
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being rather more lateral in position than the anterior There 
IS a laige, median, precloacal papilla, and closa to the tip of 
the tail there are five pairs of mmute papillse The left spicnle 


Fig 63. 



63. — Spirocerca lupt Postenor end of male, lateral view 
a p , accessoiy piece ; 1 , left spicule , m , median preanal 
papilla , r , nght spicule (After Baylis ) 


Fig 64 



Fig 64.1 — Spirocerca lupt Terminal portion of tail of male, 

\ entral view. (After Baylis ) 

is dender and pointed, and measures about 2 45 mm in length 
Hie right spicule is stouter and blunter, and has a length of 
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0 48-0 75 inni. The acc‘Csi.ory pieee is small and thin and 
apjicars hor'cshoc-slmpctl in \entral view 

The tad of the female h blunt. dorso-\ entrally compressed 
and u<nmlly ‘•omewhat dorsalh directed It is 0 4-0 45 mm 
long, and liears a pair of almost terminal papilla? The vulva 
is situated sometimes in fiont of, and sometimes behind, the 
posterior end of the essophagus Tlie \ngina runs forward 
trom it .it hrst, and has a sharp U-.shaped “ kink ” at a dis- 
tance of about 1-1 mm from it It then turns jiosteriorly. 
The utenne braiulics are p.irallel The eggs are cjlindricai 
and thick-shelled, and measure about 0 03-0 038 x 0 011— 
0 015 mm, or, .leeording to Faust (1929, n), 0 022-0 027 x 

0 008-0 012 mm 

The intermediate iiosts of tilts s|)ecies are coprophagous 
beetlcjs (species of Searabxus, Geotrvpes, Oymnopleiirus and 
other genera). The third-stage larvas may also become 
re-cncapsuled in amplubians, reptiles, buds and small mammals 
w’hich have fed upon the infested insects If ingested by a dog 
or other suitable final Jiost, the larvm leave their cj^ts in the 
stomach and, pa&sing through its w'all, migrate either, according 
to Faust (1927), by waj’ of the portal and pulmonaiy capillanas 
or, according to Hu and Hoepph (1936), by direct penetration 
of the walls of the gastric and eochac arteries, into the arterial 
system, whore (especially in the thoracic aorta) the priman' 
lesioas occur From the aorta some of the worms may pene- 
trate into the wall of the cesophagus, and there give rise to 
the characteristic tumours, which acquire an opening into the 
lumen through which the eggs escape 

6 Genus CASTRONODUS Singh, 1934 
Synonym •—Caslroiiodus Singh, 1934 (in reprint) 

Closel}' resembles Sptrocemt, but differs from that genus in 
the following characters — ^Instead of six small papilla? 
within the opemng of the mouth, there are six simple, conical, 
tooth-hke iirocesscs In the male there are seven pairs 
of prcanal and three pairs of postanal pedunculate papilliT, and 
a pair of spinc-hkc processes near the tip of the tail A m^ian 
prcclo.'ical papilla is absent Adult wonns in nodules in the 
stomach-wall of an insectivorous mammal 

Genotype .—Cajslrovndm slrassaiii Singh. 1934. 

1 Castronodas sfrassenli Suigh, 1934 

Synonym , — Goj^tronodtts rira^tmi Singh, 1^34 (m ropnnt) 

I/osl — Grey musk-shrew', known locally ns the “musk- 
rat ” {Crocidura eariiha) (in nodules in the wall of the stomach) ; 
Hyderabad, 
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The male measures 16-26 mm m length and 0 3-0 56 mm. 
in maximum thickness, the female 25-40 mm and 0 4- 
1-15 mm respectively. The body is blood-red dunng life. 
The mouth is surrounded by six papillae, each of which, from 
Smgh's fgure, appears to have an outer and an mner termma- 
tion. At the entrance to the pharynx six simple, tooth-hke 
processes project mto the cavity of the mouth The pharynx 
IS 0 05 mm long The oesophagus measures 2 6 mm m length, 
and has a short, narrow, muscular, antenor portion and a 
wide, glandular, posterior portion 

llie caudal end of the male has shght alse, the left ala being 
apparently somewhat longer and ivider than the right. There 
are seven pairs of preanal and three pairs of postanal pedun- 
culate papillae “Near the tip of the posterior end there 
are two spme-like processes ” The left spicule measures 
2 7 mm in length , the nght spicule is stouter and 0 45 mm. 
long 

The vulva is situated in the oesophageal region, at 1 5 mm. 
from the anterior end 


7 Genus CYIJCOSPIRURA Vevers, 1923 

lajis greatly reduced. Opening of mouth curcular, with 
SIX mdentations Pharynx cup-shaped or funnel-shaped, 
with SIX forwardly-directed, protrusible, bicuspid or tncuspid 
teeth springing from its walls Other characters as in 
Spirocerca 

Genotype — Cylicoapirura subasqiialta (Mohn, 1860). 

1 GyUcospirura felinea (Chandler, 1925) Sandground, 1933, 
emend (Pigs 65-^7 ) 

Synonyms — Spirocerca subaqtudia Seurat, 1913, nec Sjnroptera 
aubiequalte Molin, 1860, Spirocerca fehncua Chandler, 1925; 
Cylicoapirura atibiequalis Petrow, 1927, nec Vevers, 1923 

Hosts — Chandler (1925,5) descnbed this species from 
the domestic cat m Calcutta It occurs in the stomach- 
wall, m tumours somewhat similar to those of Spirocerca 
Sandground (1933) has pomted out that the forms described 
by Seurat (1913) from Fdts oereaJta m Algena, and by himself 
from Felts bengaUnsts m Indo-China, agree with that described 
by Chandler m having tricuspid teeth, and differ from the 
C. subssqtialts (Mobn) of Vevers (1923), which has bicuspid 
teeth Although there is a very close agreement between 
the two species in almost all other respects, they are here- 
provisionally treated as distmct 

The male measures 18-22 5 mm m length and 0 48-0 54 mm. 
in maximum thickness, the female 19-30 mm. and about 

II I 
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0 9 mm respectively The colour of the body is blood>red 
during hfe The cuticle has fine transverse stnations and 
eoai'ser annulations There are no cervical alse The pharynx 



Fig 65 . — Cylteoaptrurafdtnea Anterior end (teel^ extruded 
under pressure). (After Chandler ) 


is cup-shaped and very wide antenorly, where its diameter 
in the female is 0 15 mm , but narrow postenorly. Its length 
IS about 0 1-0 14 mm !]^om its walls six longitudinal ridges 





Fig 66 — Cyltcospirura/elinea Anterior extremity, 
viewed enjace. (After Sandground ) 

project into the cavity, each beanng on its summit a forwardly- 
directed tricuspid tooth. These teeth may be withdrawn 
info the pharynx or protruded through the mouth. The 
total length of the oesophagus is 4*2-4*5 mm m the male 
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and 4 6-5 3 mm m the female It has a narrow antenor 
and a wide postenor portion The nerve-rmg is situated 
at about the middle of the former, or towards its postenor 
third 

The caudal end of the male is spirally coiled The tail is 
about 0 26 mm. long, and ends m a blunt pomt Hie alse 
measure about 1 mm in length, and are longitudinally 
atnated The ventral surface of the body, between and 
m fixmt of the alae, is marked with scalloped ridges There 
are four pairs of preanal papUlse with long peduncles. 
Chandler observed only one pair of postanal papillae, but 
Seurat (1913) states that there are two pairs, both “ inserted 



Fig. 67 — Cjfltcoapirura fdtnea Posterior end of male , 
ventral view (After Sandground ) 

on the same Ime ” Sandground (1933) also figures two 
pans of pedunculate postanal papillae, but these are situated 
one behind the other Accon^g to Seurat there is a large 

i2 
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median precloacal papilla, and a group of eight minute 
papillae at the tip of the tail The latter are also figured by 
Sandground The spicules measure respectively 2 25-2 5 mm. 
and 0 47-0 6 mm m length. There is a small accessory 
piece, which, according to Chandler, is “ comma-shaped ” 
m lateral view 

The tail of the female is very bluntly rounded Its length 
IS 0 085 mm according to Seurat, or about 0 2 mm according 
to Chandler. The vulva is inconspicuous, and is situated 
at 3-5 mm from the antenor end According to Seurat 
there is a p 3 rnform oveiector, with an elongate neck, mto 
which the vagina opens obliquely The ovejector has a very 
narrow lumen with a thick cuticular hning Chandler 
describes the vagina as running forw ard at first from the vulva, 
at a distance of about 1 mm from which it is enlarged to 
form a “ sac-hke bulb ” It ^hen continues forward for 
a short distance as a thin-walled tube, and turns to run 
backward for about 2 5 mm before giving off the two uterine 
branches The eggs are thick-shelled and measure 0 037- 
0 039 X 0 016-0 018 mm 


8 Genus GONGYLONEMA Molm, 1857 
Synonym — Myzomtmus Stiles, 1892 

Lips very small, forming a minute, funnel-hke border 
surroundmg the mouth A short, narrow, cyhndncal phaiynx 
present Body elongate and slender , its anterior portion 
with irregular longitudinal rows of cuticular bosses, at least 
on the left side Paired cervical alse present, or a single 
ala on the left side Caudal end of male slightly twisted 
about its axis and provided with asymmetrical alse and 
a vanable number of pairs of pedunculate preanal and post- 
anal papillae Spicules very unequal and dissimilar An 
accessory piece present Vulva near the posterior end of 
the body Vagma long Uterme branches opposed Adult 
worms m gallenes in the mucous membrane of the oesophagus, 
mouth or stomach of mammals, or of the crop of birds 
Genotype — Gongylonema mimmum Molin, 1857 * 

Key to Species 

Parasite of birds tnglitmcola, p 122 

Parasites of mammals 1 

1 Cuticular bosses present on both sides of the 

body anteriorly , cervical alse ssunmetrical pulcliriim, p 117 
Cuticular bosses present on loft side only, 
cervical alse asymmetrical verrucoston, p 120 


* Possibly a synonym of Ftlana mvaeult !Rudolphi, 1819 
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1 Gongylonema pulchrom Slolm, 1857. (Figs 68&C9) 

Synonyms — Oongylonema epirdU Molm, 1857, Ftlarta laJnalta 
Pane, 1864 , Spircy^em scuUUa cuophagea bovts Muller, 1869 ; 
Ftlana scutaia Lenckart, 1873, Sptroplera seutata Korzil, 
1878 [? 1877] ; Ftlana sculata esofagea bovts Perroncito, 1883 ; 
Gongylonemtf swtatum Railliet, 1892; Myzomimus ewiaiiu 
Stdea, 1892, Oongylonsma cTnfwum Sonsmo, 1896; Gotigy- 
lonema stAltle Alessandnni, 1914 , Oongylonema homtnts Stiles, 
1921 , QonggUmema ransomt Chapm, 1922 ; * Sptroplera vrsi 
Dujsrdm, 1845 , ? Qongylmema fiUJorme Mohn, 1857 , ’ Gongg- 
tonema contortum Molin, 1880 , 1 Gongglonema vrsi Keumann 
1894 

HosU — ^This parasite occurs m a large variety of mammals 
indudmg the pig, inld boar, sheep, goat, ox, zebu, buffalo, 
horse, donkey, camel, deer, ^hevrotam or mouse deer 
{Tmgultts sp ), certain monkeys and man It forms sinuous 
gallenes m the tbickness of the mucosa of the oesophagus, 
mouth and tongue, and sometimes of the rumen in ruminants. 
Its geographical range mcludes southern and eastern Europe, 
Asia, Mnca, North Amenca and Austraha Gaiger (1910 ; 
1915) report^ it to be very common m North India, the 
Punjab and the Umted Provinces, the hosts mentioned by 
him mcluding the horse, ox, sheep, and a barking deer 
{Cermihis munljac) from the Himalayas Saylis and Daubney 
(1923, 6) record the species from the ox (presumably Boa 
tndicus), buffalo and nnal sheep {Ovis vignei) m India. There 
are specimens in the British Museum (Natural History) 
from a goat from the Punjab 

The male measures 12-^2 mm in length-- and about 0-15- 
0 36 mm m maximum thickness, the female 37-145 mm 
and about 0*2-05 mm respectively. The antenor end of 
the body is covered to a variable extent on both sides nith 
cuticular bosses, arranged for the most part in two rather 
irregular longitudinal rows in each submedian field The 
cervical aim are symmetrical and relatively broad They 
I begin at 0 1-0 26 mm from the antenor end m the male, 
and at 0 19-0 3 mm m the female Tlie cuticular stnations 
are at mtervals of about 10-17 5 p The mouth is very 
small, and is surrounded by a somewhat fhnnol-shaped 
cuticular run which is capable of a certam amount of 
retraction or protrusion When protruded it measures 
about 0 02-0 03 mm. m diameter It has two rather deep 
subdorsal and two similar subventral mcisions The ceph&hc 
papillm are very nunute and difficult to observe, but there 
are probably six of them immediately behmd the buccal 
nm The pharynx is narrow and tubular, and measures 
0 04r-0 08 mm m length The oesophagus vanes m length 
from about 3 to 9 mm. Its anterior, muscular portion is 
relatively short and narrow, and ends at about 0 4-0 78 mm. 
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from the anterior extremity m the male, and at 0 48-0*95 mm. 
in the female The cervical papillae are situated on cuticular 
prommences resembling the ordinary bosses, m front of the 
beginnmg of the alie (at a distance of 0 075-0 22 mm. from 
the anterior end). The papillae of the two sides are seldom 
quite symmetncally placed The nerve-nng is somewhat 
m front of the middle of the anterior portion of the oesophagus, 
at a distance of about 0 26-0 4 mm from the anterior end. 
The excretory pore is situated at about 0 3^9 mm from 



Fig. 68 —Oongylonetna pttkihrttm Anterior end of female 
A, dorsal view , B, lateral \ lew (After Baylis ) 

I 

the same point, slightly in front of the junction of the two 
parts of the oesophagus. 

The caudal alae of the male are somewhat asymmetrical, 
the left ala extending further forward than the right, and 
bemg contmued postenorly round the tip of the tail The 
length of the tail is 0 22-0 35^ mm The preanal papillie 
have long peduncles, and are very vanable m numbei and 
often asymmetncal Most commonly there are five pairs, 
but there mav be as few as two pairs, or as mflnv as eight. 
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The postanal papillae consist of four pairs of pedunculate 
papillae and a group of about four pairs of very small, sessile 
papillae near the tip of the tail, two of these being subventral 
and two lateral The 1^ spicule is long and slenderj has 
a narrow, tubular shaft and narrow alas, and ends m a blunt 
tip It may vary in length from about 4 to 23 mm., and may, 
when very long, be nearly half the length of the worm The 
nght spicule is much stouter and broaSy slate, and measures 
0084-0 18 nsm. m length The accessory piece is O-OT- 
0*12 mm long, and has an anterior limb which forms a V with 
the nght spicule, serving as a guide for the left spicule, and 



Fig 69 — Oongj/lottma piMtrum Postenorendofmale, 
ventral view. (Alter Bayiis ) 

a postenor expansion at right angles to this hmb, against 
wmch the nght spicule rests 

The tail of the female is bluntly conical and about 0 19— 
038 mm long The vulva is shghtly promment, and is 
situated at a very variable distance (about 2—7 mm } j&om 
the posterior end The vagina runs forward fiom the vulva 
to near the middle of the body. The eggs are regularly oval, 
and have rdatavely very tbudc shells with &mt indications 
of opercula at the poles They measure 005-0 07 x0 023- 
0037 mm. 

The mtermediate hosts of this species mclude numerous 
dung'beetles of the genera Aphodtus, OnthopTiaguSt Caccobtvs 
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and others. The cockroach Blaiidla germanica has been 
found to he readily infected experimentally. The tlurd- 
stage larvsB were found by the writer to emerge from the dead 
bodies of insects when these were placed m water, and to be 
able to live for some time in the water The definitive hosts, 
however, probably acqmre infection, in normal circumstances, 
by swallowing the intermediate hosts with their food 

2 Gongylonema verrucosum (Giles, 1892) Neumann, 1894 
(Rgs 70&71) 

Synonyms • — Tnehoaomum verrucosum Giles, 1892 ; Sjnrqpf&ra 
verrucosa Giles, 1892, nee Molm, I860 ; Gongylonema crenatum 
BaiUiet, 1898 

Hosts . — ^This worm was first recorded by Giles (1892, 6) 
from the rumen of sheep at Shillong, Assam, and was also 
found by him later m the zebu {Bos tndtciis) ThOre are 
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Fig. 70 — Gongylonema verrucosum Anterior end of female , 
dorsal vievr. (After Baylis ) 


specimens from this host from Bihar in the British Museum 
(Natural History) Bhalerao (1933, a) records the species 
from the “hill goat” or Himalayan ibex {Capra sibirica) 
at Muktesar, Umted Provinces G. verrucosum also occurs 
in cattle, and possibly in goats, m South Africa, and has 
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been recorded from deer (Oiocoileus) in North Amenca. 

' Giles’ description of the worm was amplified by Neumann 
(1894), who exammed the original matenm, and.by the present 
writer (1925 ; 1926, o). 

The male measures 32-41 Tnm in length and 0 25-0 3 mm 
m masimnm thickness, the female 70-95 mm and 0 42^- 
046 mm respectively The cervical ala of the left ade is 
well developed and begins at 0 175-0 25 mm ftom the anterior 
end That of the right ade is greatly reduced or absent. 
There are cuticular bosses in the anterior region on the left 
side only, ceasing abruptly at the mid-dorsal and mid-ventral 
hnes The cuticular striations are at mtervals of 7 5-10 p. 
The diameter of the buc(^ rim is about 0 025 mm. The 



Tig 71 — Gonfftfkmcma verrut^sum Postenor end of male ; ventral 
view ap^ accessoiy piece, l^, left spicole, x^t 
epicnle (After Baylis} 

pharynx is about 0 04-005 mm. long The total length of 
the oesophagus, measured ftom the antenor extremity, is 
6 5-8 5 mm m the male and S 1-10 mm m the female The 
length of its anterior portion, also measured from the antenor 
ex^mity, is 0 46-0 66 mm The cervical papillae are 
situated at 013-02 mm ftom the antenor end, the right 
papilla bemg a httle in ftont of the left, and the latter b^g 
on one of th« cuticular bosses The nerve-rmg is at 0 25- 
0 35 mm , and the excretory pore at 0 41-0 6 mm , ftom the 
anterior extremity 

The tail of the male is 0 28-0 33 mm long Tliere are 
ftom five to eight preanal papillie on each side, those of the 
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t^o sides being frequently asymmetrical There are usually 
four pairs of postanal papillce, but occasionally there may 
be three or five papillas on the right side and four on the left 
The left spicule measures 9 5-10 5 mm in length, and is 
slender and provided mth narroN\ alas The right spicule 
IS 0 26-0 32 mm long, and is stout and of nearly umforni 
thickness, except for a shght constriction near the root. 
It has a broad ala on its inner side The accessory piece 
measures 0 13-0 16 mm in length, and has a broad, flattened 
expansion on the median aspect posteriorly, m which the 
spicules shde 

The tad of the female is 0 3 mm long It is suddenly 
constricted behind the anus and bent ventrally, and bears 
a pair of subterminal, subventral papillic The vulva is 
situated at a distance of 1*2-3 2 mm from the posterior end. 
The eggs measure 0 045-0 055 x0 025-0 032 mm 

3 Gongylonema ingluvicola Bansom, 1904 
Synonym . — Oongylmiema aumant Bhalorao, 103J 

Hosts — ^This species occurs m the mucous membrane 
of the crop of the fowl, turkey and other galhnaccous birds 
It Vi as first recorded in the United States of America, and 
has since been found in vanous other parts of the vorld 
(Europe, Asia, Africa and Austraha). Bhalerao (1933, c) 
has recorded a form vhich he named 0 swnani from the foul 
in India (Lucknov, United Provinces) In his book on the 
helminths of domestic animals in India (1935, b), hovevci, 
0 sumani is not mentioned, but 0 ingluvicola is recorded 
from fouls m Madras and the United Provinces It is to 
be presumed that G. sumam is considered a synonym of 
G ingluvicola, and there is little in the desciiption to indicate 
that it is distinct 

The male measuics about 14-22 mm. m length and 0 14- 
0 29 mm in ma\imuin thickness, the female about 25-55 mm 
and 0 25-0 5 mm respectively The cuticular stnations 
are at intervals of 6-7 fi in the male and of 10-1 1 /x in the female 
The cuticular bosses of the anterior end extend for a distance 
of 0 48-0 68 mm in the male, and of 0 93-2 6 mm in the female 
Tiicy are vei 3 '' irregularly arranged anteriorly. More posteri- 
orly they form about 16-24 rows, but their arrangement 
IS very vanable The paired lateral ala; begin just behind 
the cervical papilla; (uhich are situated at about 0 1-0 15 mm 
from the anterior extremity), and extend for a distance of 
0 2-0 0 mm The border of the mouth has a diameter of 
about 0 025-0 03 mm The pharynx is 0 03-0 04 mm long 
In the male the anterior portion of the oesophagus measures 
about 0 3-0 5 mm. in length, the posterior portion about 
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2 6-3 3 nun , in the female the t^vo portions measure respec- 
tively 0 54-0 6 mm and 4 5-6 mm The excretori’- pore is 
situated at 0 3-0 56 mm , and the nerve-ring at 0 21-0 47 mm , 
from the antenor end. 

The tail of the male is about 0 18-0 3 mm long The 
left caudal ala is slightly longer than the nght The caudal 
papiUm are very vanahle in number and usually asymmetrical. 
There may be up to seven preanal and five postanal papillie 
on each side, but there maj' also be as few as two or three 
postanal papillae on one side or the other, and Wharton (1918) 
records a specimen m which there were no preanal papilla: 
at all on the nght side Wharton examined a considerable 
number of specimens froih the Philippines, and concluded 
that the most usual numbei of papillm was ten pairs The 
length of the left spicule also appears to be very variable, 
as in other species of the genus Ransom (1964) states that 
in Amencan specimens it is at least as long as the bod}' of 
the worm (17-19 mm }, and that m the retracted state it is 

bent back and forth " Wharton also, for specimens from 
the Phihppines, gives the length df the left spicule as 17-19 mm. 
BhaleTao(1933,e),however,givesitaslO 6-12 mni forG sumam, 
while the wnter foimd it to vary from 6 to 10 mm in four 
specimens from South Africa, and obtained measurements 

10 1 and 10 5 mm in two specimens from Malaya * ** The 
left spicule has a barb near the tip, and measures only 7-9 {t 
in thickness The nght spicule is alate and stouter (15-20 ft 
tluck), and measures, accordu^ to various observers, 0 1- 
0145 mm. m length The accessoi}' piece, which was not 
descnbed by Ransom, has, according to Bhalerao, the same 
form as that of G pulchrum 

The tail of the female is 0 15-0 35 mm long. The imlva is 
situated at a distance of 1 1-4 mm from the postenor end 
The vagina runs forward for a distance of about 7-17 mm. The 
eggs are oval and measure about 0 05^ 06x0 03-0 038 mm 
According to Ransom they have shells 4 /t thick, ^ to the outer 
surface of which a very thin membrane is more or less closely 
adherent ” 

Cram (1930) records beetles of the genera Copns and 
PhansBus as intermediate hosts for this species m Amenca, 
and has also (1935) infected the cockroach BlaUdla germantca 
experimentally. 


* Smit and Notosocdiro (1926) ha\e deecnbed a form from the foitil 
in Jaia m which tho left spicide measures’ 10 5 mm and the rigiil 
apiculo 6 S8 mm Unless there is an error m the latter measurement. 
It seems probable, os Cram (1937) has pomted out, that this is a difTcrent 
species from G. ingluvtcola It lias been named O cratm by Smit (1927) 

(synonym, O. notosoedtrtmt» Strand, 1929) 
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Subfamily ACUARIIN^ Railbet, Henry 
and Sisoff, 1912 

Lips simple, conical and distmcfc, but small Dorsal and 
vential cephalic shields absent Anterior end. of body pro- 
vided with “ cordons,” epaulettes,” or other homologous 
structures Pharynx usually elongate, without thickenmgs 
Preanal papillae of male usually four pairs Accessory piece 
absent 


1 Genus ACUARIA Bremsei^, 1811 


Synonyms — Antimns Budolphi, 1819, SptropUra Budolplu, 
1810 , Dtspharagus Dujardm, 1845 (part) 

Anterior end without vesicular swelhng, but bearing four 
cuticular ‘ cordons ” in the form of grooves or bands sunk m, 
or salient from, the cuticle These cordons extend directly 
backwards or, more often, return fonvards In the latter 
case they may umte m pairs across the lateral Imes Adult 
worms in the oesophagus, crop or gizzard of birds (free or 
bun owing m or under the limng) ' 

Genotype — Acuaria antJmns (Budolphi, 1819). 


This genus was divided by Railliet, Henry and Sisoff (1912) 
into a number of subgenera, to which Bayhs and Daubn^y 
(1926) added others Many recent authors regard these 
subgenera as genera, but their distmgmshmg characters 
are so slight that the present writer prefers to adhere to 
the former arrangement The subgenera dealt with here 
may be separated by means of the following key — 


Cordons non-recurrent 
Cordons recuiTont 

1 Cordons not anastomosed 

Cordons anastomosed m pairs ' 

2 Spiciilos of male subequal or not mai kedly 

iinequal 

Spicules of male veiy unequal 
1 Cordons relatively long 

Cordons veiy short, foiming crescentic 
epaulettes ” , ^ 

4 Cordons not anastomosed 
Coidons anastomosed m pairs 


1 

4 

2 

3 

Acuabia, p 124 
CHniLOSPIBUBA, p 130. 
EemmnuA, p 137 

BnsGUinELLA, p 139 
Djsphabynx, p 132 
SynhimAntus, p 134 


Subgenus Acuaria (Bremser, 1811) Railhet, Henry 
and Sisoff, 1912 

Cordons run straight backwards, being non-recurrent and 
not anastomosed Male with six to eight pairs of postanal 
papilla: Spicules subequal, or not markedly unequal, and 
relatively short and stout 

Type-species — A {Acuaria) anthuris (Rudolphi. 1819) 
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Kfy M Sjpfeiff*, 

IjmtfTT (tpri-uJ* of n»Ii« 0 2 mm or mom m 

Irnjrtb, . , .. atiOunr.p 12'! 

Lonfor *j»if «!»♦ Ip^i thnn 0 2 mm lorR I 

I. fjO»?r'’»fpirtt’p afyiut 0 17 mm. Inn:; .. . rjjntoa, |» 127 

irrSniV mm Innt . h-'rnxpiruta, p i 2*« 

I Aenarla (Aciiarla) anthurfs (niiriofptu. 1M'>) j{niih*i ff«nr\ 
nnil Si«nfr Iftl2 (Fip 72) 

Synonyms — Sptrppt^rv onthtmr Itudntp! t, Islp Thtpi arstyu* 
arofvn* Pujiinlm, rn/Atm* fv-tinpi'If*, 1S65; 

T Arvant rtat/tta 5lnpJ“**oor‘, Jl>1l 

//o»/< — Tht>i ooTur* in iJn* cizT.ird of \arioiis 

Possonfomi bin!** nininh !vloni.in;r lo flie firmly Co'^nd'o, 
in Euro{*« ind A'ni. If Im'. imon rotorrlw! in Indn from tbo 



Fijr 72 — Aciitna { ^ } anti •trO I’/xf/Tior ond of male ; 

\ ntral ' ><•»’ (Aftnr v Lia^tow ) 

rod'billcd blue niafrpic (Uro^t^m rrifthrorhjnchn rKripitnUs) 
b\ Bailt*? and Diubno\ fl'122) and from tJio red-billtfd chough 
(pyrrho^omr pyrrhorArar\=Gramhtt ^rfintta]), in the Zoologipif 
Oardens, Calcutta, b; Map1c“*tone (1031) Ifiplectone aUo 
rccord-s, under tlie name of Acunrin •rnlnta a form from an 
Indian free-pie {DcudronUa rnfa) in the Zoological G.irdcn<«, 
Calcutta, a Inch is here, regardeei as orobabh identical \wth 
A anlhvrts 

• Two fipccie^, tn/fMYT and lata, of nliich the males an, unknown, 
are omitted from the ke> 
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The carliei descriptions of this species were very inadequate 
They have been summarized by Cram (1927) More detailed 
descriptions have been given by Maplestone (1931) and by 
Markowslu (1933), the former based on Indian material from 
Pyrrhocorax, the latter on material from Polish Corvidm 
The two authors’ measurements are in close agreement, 
and leave httle room for doubt that they were dealing with 
the same species 

The male measuies about 9 2-13 mm m length and 

0 22-0 28 mm in maximum thickness, the female 13-31*5 mm. 
and 0 2-0 32 mm respectively. Accordmg to Maplestone, 
the thickness of the female m A scuUtia is 0 4 mm The 
cuticular striations, according to Dujardin, are prominent 
and at intervals of 7 4-8 3 /t The lips are rather bluntly 
conical in' lateral view and rounded in dorso-ventral view. 
The cordons extend posteriorly for a distance of about 2-3 mm 
in the male and of 7 5-9 mm in the female (or a httle more 
than half the total length, according to Maplestone, in 
A sculaia) * The pharynx measures 0 22-0 3 mm m length, 
and has thick, finely stnated walls According to Maplestone, 
the anterior end of the pharynx forms a complicated structure 
as seen in lateral view, whil@ in dorso-ventral view this structure 
appears globular The total length of the oesophagus appears 
to vary between about 2 6 mm and nearly 5 mm , bemg, 
as usual, greater in females than m males The antenoi 
poition of the oesophagus, accordmg to Dujardin, is about 

1 mm long 

The caudal aiae of the male are 0 75 mm. long and relatively 
broad (0 3 mm in maximum width) The tail is about 
0 3-0 4 mm long Maplestone finds eleven pairs of caudal 
papillae, four being preanal and seven postanal, the latter 
divided into groups of three and four pairs Schneider (1866) 
found only six pairs of postanal papillee Dujardin found 
six to eight pairs of papillai in all v Linstow (1873) 
found twelve pans, of which eight were postanal, includmg, 
a pair immediately behind the cloaca! aperture. Markowski 
also states that there are twelve pairs, but his figure agrees 
with that of Maplestone in showing only eleven pairs The 


* Maplestone states that in A scutata a httle distance antenor 
to the termination of these cordons two other similar structures 
appear, one on the mid-dorsal and the other on the mid-ventral Ime 

They are visible for about one-fourth the total length of the worm 
Maplestone further remarks that ** this worm appears to be almost 
identical with A anthuna except in one particidar, viz, the extent 
and number of the cordons ” The “ accessory cordons ” were not 
seen by him m the specimens which he regarded as A. anthurts. Williams 
(1929, 6) considers that the third pair of cordons (which he terms 
“ pseudocordons,” and finds to occur in the lateral and not m the dorsal 
and ventral hnes), “ although diiienng considerably m degree of 
de\'elopment, is undoubtedly present in all the i^cies of the genus ” 
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The male measures 6-6 7 mm m length and 0 092- 0 1 mm. 
m maximum thickness, the female 12 6-16 2 mm. and 
0 136-0 156 mm. respectively The hps are conical, relatively 
long and pointed The length of the cordons is 0 28-0 3 mm. 
in the male and 0 426-0 49 mm in the female. The pharynx, 
which IS 0 18 mm long in the male, has thick walls wnth 
fine transverse striations The antenor portion of the 
oesophagus, in the male, measures 0 3 mm in length ; the 
posterior portion 0 69 mm 

The caudal alse of the male are broad, and continue so 
to the tip of the tail, which thus appears truncate There 
are four pairs of preanal and six or seven pairs of postanal 
papillae, three pairs of the latter forming a group near the 
tip of the tail The spicules are dissimilar and unequal, 
measuring 0 168 mm and 0 112 mm in length Accoi^g 
to Maplestone’s description the right spicule is the longer, 
but lus figure shows that it is the shorter. The left spicule 
is alaxe on its inner aspect The right spicule is shghtl}'' 
stouter than the shaft of the left 

The tad of the female is 0 23 mm long The vulva is 
situated behind ther middle of the body, at 2/5 to 10/21 of the 
total length from the posterior end. The eggs measure 
0 03-0 032 xO 016-0 018 mm 

3 Acuaria (Acuaria) intica Maplestone, 1932 

Host :-i-Shikra (Asiur badttis) * (gizzard) ; Zoological 
Gardens, Calcutta 

The male of this species is unknown The female measures 
22-26 mm. in length and 0 18-0 2 mm in maximum thickness 
The hps are bluntly conical The cordons are 0 44 mm., 
long The pharynS is 0 2-0 21 mm. long, and has thick walls. 
The antenor portion of the oesophagus measures 0 56-0 61 mm. 
m length, the posterior portion 1*3-1*4 mm The cervical 
papillae are short and stout, and are situated at 0 25 mm. 
from the antenor extremity. The nerve-ring is situated 
at about the same level, and the excretory pore 0 1 mm. 
behmd it 

The posterior end of the body is narrowed rather suddenly 
at the anus, which has rather prominent hps The tail is 
0 24-0 26 mm long, and has a blunt tip The vulva is 
situated belund the middle of the body, at 9 8-12 6 mm 
from the postenor end, and is rather prominent The vagina 
is long and muscular, and runs directly backward from the 
vulva 


* Maplestone, probablj' by a clerical or typographical error, calls 
this bird “ shnkc ” 
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4 Acuaria (Acuaria) brevispicnlaMaplestonc, 1932 (Fig 74.) 

Host — ]Vfagpie-robm [Copsychus sauhris) (gizzard) ; Zoolo- 
gical Gardens, Calcutta. 

The descnptioq of this species ivas based on a single male 
specimen, w^ch measured 4 4 mm in length and 0 126 mm 
m maximum thickness The bps are comcal The cordons 
end a little m front of the postenor end of the oesophagus 
The pharynx is 0 148 mm long, and has thick, striated walls 
The antenor portion of the o^ophagus measures 0 308 mm 



Fjg 74 — Aeuarta (A ) bremsptcula Postenor end of male , 
ventro lateral view (After Maplestone } 

in length, and the postenor portion 1 07 mm The excretory 
jKire IS situated at 0 26 mm from the antenor end 
The caudal alas are relatively long and “ divided mto inner 
and outer areas ” The tail is 0 172 mm long There are 
nme pairs of caudal papillas, arranged in three groups of three 
The antenor group is preanal, the postenor group near the 
tip of the tail Between these is a postanal group near the 
cloacal aperture, with the antenor pair -nidely separated 
from the other two The spicules are stout, shghtly dissimilar 
and subequal, measunng 0 09 mm. and 0 076 mm in length 
KEM n K 
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5 Acnarla (Acnaria) lata IVIapIestone, 1931. 

Bosi. — ^R^d-crested wood-qnail {Bollulus rouloul) (gizzard)^ 
Zoological Gardens, Calcutta 

The male of this species is unknorra. The female measures 
28 5-29 mm in length and 0 65-0 7 mm. in maximum thick- 
ness The lips are triangular in lateral, vierr and rounded in 
dorso-ventralview. There are “ four coarse double cbrdohs," 
which extend posteriorly for a distance of 20-21 mm The 
thick-walled pharynx is about 0 26 mm long The anterior 
portion of the oesophagus measures about 1*4 mm. in length, 
the postenor portion about 4 4 mm 

The tail is curved ventrally and is 0 6 mm. long. It has 
a blunt tip. The vulva is inconspicuous and is situated a 
httle behind the middle of the body, at 15—16 mm. from the 
anterior end The uterine branches are opposed The 
eggs measure 0 038-0 04 x0 024-0 026 mm. 


Subgenus CHEILOSPIRUBA tDiesmg, 1861) Bailliet, 
Henrj- and Sisoff, 1912 

Cordohs non-recurrent and not anastomosed IVIale with 
five to seven pairs of postanal papillae Spicules verv unequal 
and dissimilar 

Type-species : — A. (Cheilospinira) hamujosa (Diesing, 1851). 

6 Acnaria (Chellosplnira) hamolosa (Diesing, 1851) Bailhet, 
Henry and SisoflF, 1912 (Fig 75 ) 

Synonyms — Spiroptera hamulosa Diesing, 1851 ; CJietlosptntra 
hamulosa Diesmg, 1861 , DtspJiaragrus hamvAosus Stossich, 
1890 ; Ftlana hamviosa Schneidemfihl, 1896 ; Sptroptera 
per/orana Oentoscudi, 1911 ; Acuarta hamulosa ^Ahet, 1911 

Hosts : — This species, which is of cosmopolitan distribution, 
occurs in the gizzard of the foTtl and turkey, beneath the 
-homy lining or in burrows in the muscular a afi, on the surface 
of which it sometimes produces sma odules. Its burrows 
communicate with the lumen of the gizzard through openings 
m the lining There are specimens in the Bntish Museum 
(Natural History) obtained from a fowl in Ceylon 

The following description is derived from Tubangm (1926), 
Cram (1927 ; 1931) and Li (1934). The male measures 
about 8-5-15 mm m length and 0 24^ 36 mm m maximum 
thickness, the female about 16-25 mm. and 0 5-0 62 mm 
respectively. The lips are large and tnangular, and each 
bears two large, conical papiUs, while its pulp is produced 
anteriorly into a finger-like process The cordons consist 
of double rows of irregular cuticular plaques, and are some- 
what wavy anteriorly and of great length, extending through- 
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out at least two>thirds and somctunes almost the whole of 
the length of the body The pharynx is about 0 18-0 3 mm. 
long The oesophagus occupies about one-third of the total 
len^h. Its antenor portion, according to Li, measurmg 0 67- 
1-25 mm and its posterior iiortion 2 23-4 6 mm The nerve- 
ring is situated at 0 26-0 46 mm from the anterior extremity. 

The caudal end of the male is coiled and provided with 
relatively mde alse havmg double contours The tail is 
about 0 4-0 7 mm long, and its tip projects beyond the ate. 
The cloacal aperture is surrounded by a promment cuticular 
nng There are ten pairs of pedunculate caudal papOte, 
of which four are small and preanal Of the postanal papilte 



Fig 76 — Actiana (C/ieilo^rum) hanadosa A, antenor end, lateral 
view; B, postenor end of male, ventral view (From 
Baylis, after Tnbangui } 

three pairs, incicasmg in size posteriorly, are situated m about 
the antenor third of the tail, and separated by a considerable 
space fiom the other three pairs These he near the tip of 
the tail and are often asymmetncal The left spicule is 
relatively slender and measures 1*12-235 mm m length 
The right spicule is short, broad and flattened (“ shaped like 
a chopping knife,” accontog to Cram), and is 0 19-0 24 mm 
long* 


* Tabangut gives 0 5 ram., bat this is clearly an error, since the 
spicule figured is exactly 0 2 ram long according to the scale 

s 2 
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The tail of the female is pointed and about 05-0*6 mm 
long The vulva is situated shghtly behind the middle of 
the body, at 10-11 3 mm from the posterior end The eggs 
measure 0 039-0 045 X 0 02-0 027 mm 
The intermediate hosts of this species, in America and 
Hawaii, according to the researches of Cram (1931), Alicata 
(1937) and others, include grasshoppers (species of Melanoplus, 
Paroxya, GomcepTudtis and other genera), various beetles 
and a “ sand-hopper ” {Orchesltay an Amphipod crustacean) 
The eggs are ingested by the intermediate host, and the 
larvae which hatch from them migrate, accordmg to Cram, 
into the body-cavity and develop among the tissues, chiefly 
in the muscles, to the third stage, which is infective for the 
bird host. The tissues of the intermediate host form a thm- 
walled cyst enclosing the larva The third stage, according 
to Alicata, is reached in about 19-25 days H the inter- 
mediate host IS eaten by a smtable bird, the larvae are freed 
from their cysts in the gizzard, into the wall of which they 
penetrate The worms reach maturity in about 90 days. 


Subgenus DispharyNX Bailliet, Henry and Siso£f, 1912 

Cordons recurrent but not anastomosed. Male usually 
with five pairs of postanal papillae Spicules unequal and 
dissimilar. 

Type-species • — A {DtspMrynx) nasula (Budolphi, 1819). 

7 Acuaria (Disphaiynx) spiralis (Mobn, 1858) Bailliet, Henry 
and SisofF, 1912 (Figs 76 & 77 ) 

Synonyms — Dispharagxta aptrcUts Molm, 1858 , Dtapharagua 
nasutm Piana, 1897, Dtapharagua aptrailta colurriba Bridr^, 
1910 , Acuana apiralta BaiUiet, Heniy and Sisoff, 1912 , Dta- 
pharynx aptralia Skrjabm, 1916 , * Sptroptera naatOa Budolphi, 
1819*; 1 Dtapharagua naautua Dujardm, 1845, 1 Ftmrta 

nasvta Schneider, 1866 , ’ >lcuarta {Dtapharynx) naauia Bailliet, 
Heniy and SisoR, 1912 , * Chetloaptrvra naauta Bansom, 1916 , 
^ Dtapharynx naauia [Stdes and Hassall, 1920] Cram, 1927 

Hoste — ^This species occurs m the fowl, turkey, gumeafowl 
and pigeon, and has also been recorded from a number of 
wild birds, chiefly Galhformes It has a wide geographical 
distribution Its principal habitat is the oesophagus and 
crop, where the worms are usually found with their heads 
buned in the mucosa They are also occasionally found 

* The species named Sptroptera naauta ly Budolphi is very imper- 
fectly known, and it appears not improbable that it is identical with 
A aptralta If tl^ identity were definitely established, the species 
here described would, of course, have to take the name naauia, which 
has priority 
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from the antenor extremity m the male, and of 0 54-1 mm 
in the female The small, bicuspid cervical papiUse and the 
excretory pore are situated a little m fiont of the posterior 
limit of the cordons, the former between their recurrent 
branches The pharynx measures about 0 09-0 13 mm 
m length in the male and 0 12-0 15 mm in the female The 
anterior portion of the oesophagus is about 0 5-0 9 mm long, 
and its posterior portion about 1 7-2 5 mm Tlie nerve-ring 
18 situated at about 0 2-0 4 mm from the ar\tenor end 

The caudal end of the male is spirally coiled The tail is 
about 0 27-0 39 mm long The cuticle of the ventral surface 
m the cloacal region, and for some distance in front of it, 
18 tessellated The caudal alse are long and rather narrow 
There are four pairs of preanal and five pairs of postanal 
papillse, all pedunculate The left spicule is slender and 
measures about 0 4-0 52 mm m length The right spicule 
18 relatively broad and boat-shaped, and is about 0 15-0 2 mm 
long 

The tail of the female is conical, with a button-like 
termination, and measures 0 11-0 15 mm. in length Near 
its tip it bears a median ventral papilla, and jubt in front 
of this a pair of small aubventral papillse (caudal pores, 
accordmg to Seurat) The vulva^ is situated in the posterior 
half of the body, at about 2-2 5 mm from the posterior end 
The vagina forms a muscular ovejector, running at first 
postenorly from tha vttlva, but soon bending anteriorly The 
uterme branches are opposed, and the coils of the ovanan 
tubes he at opposite ends of the body The eggs measure 
0 033-0 035 XO 018-0 025 mm 

The mtermediate hosts of this species are woodhce or 
“ sowbugs ” (Isopod crustaceans of the genera Porcdho and 
Armadillidium). This observation, first lecorded by Piana 
in 1897 *, has been experimentally confirmed by Cram (1931), 
who has described the development of the larvae These 
reach the third (infective) stage in the body-cavity of woodhce 
withm 26 days after the mgestion of the eggs When 
infested woodhce are 'eaten by suitable birds, the Avorms 
reach maturity in a further period of 27 days 


Subgenus SYNHIMANTUS Baiihet, Henry and Sisoff, 1912 

Cordons recurrent and anastomosed m pairs across the 
lateral hnes Male usually ivith five pairs of postanal papillae" 
Spicules imequal and dissimilar 

Type-species _ — A (SynhimantiiA) laitceps (Rudolphi, 1819) 


* Plena called the species dealt with by lam Jhspharagus naeutus, 
but it was probabljr A. aptralts 
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Key to Species. 

Female littlo o\cr 3 mm long .. nano, p 137 

Female 9 mm, or moro in length .. ... tnvaginaia.p 135 

8 Acuaria (Synhimantus) invaginata (v Linston, 1901} 
Kaiihct, Henry and Snoff, 1912 (Fig 78 ) 

Synonyms — Dxxphatxvput tntagtnaliu \. Linstow, 1901 , Aeiuxna 
{bgnliunantiu) xniagtnattts Seurat, 1910, Diepham^ta esMite 
' Kud , 1819 ” of MacCaliuin, 1921 , S^nhxmatUiu tnvatftnaia 
Skrjabin, 1924 

Hosts — ^TIhjj species was originally described by v. Ltnstotr 
(1901) from an undetermined bird from Tangany’ika Temtory 
(Langenburg, near Lake Nyasa) It was subsequently 
recorded bj Gendre (1913) from the egret {Bubulcus this 
[—B litctdtts\) in French Guinea, and by Seurat (1919 b) 
from the same bird in Algeria and from the ‘* heron pourpre ” 
in Corsica There seems to be bttlc doubt, as Vigueraa 
(193(i) has pointed out, that the form recorded bj Mac(Sllum 
(1921), under the name of Dispharagus egreUfu *, from Bgreita 
candtdtssma in the Zoological Park, New York, is idcntic<il 
with A. tniagimta Vigueras records the species from Egretta 
tdba and Leucophoyx thula in Cuba Alaplcstonc (1931) 
states tlhit it IS very common in the cattlc-egrct {Bubulcus 
ibis coromandus) m Bengal, being found in nearly all specimens 
examined The worms occur in the oesophagus) under the 
lining of the gizzard or, according to MdcSiIIum, in the 
inte.'tine just behind the gizzard. 

V. LmstowS dcscnption has been conbidcrably amplified 
by Gendre, whose specimens seein to ha\c been much larger 
than those seen by* the forniei author MacCallum also ga\e 
a few measurements of the female The male measures 
about 8 .3-1 1 1 mm. in length and 0 22 0 29 mm in maximum 
thickness, the female about 9 >3-12 5 mm and 0 31-0 44 mm 
respectively The intervals faetweerr the cuticular stnations 
vary’, according to Gendre, from about jp near the anterior 
end to 14 p in the middle of the body The lips are very short 
The cordons extend backward for a distance of 0 44r-0 61 mm 
from the anterior end They^ are very proad posteriorly, 
attaining a maximum width of U12 mm. The anastomosis 
of the recurrent branches occurs at 0 24-0 33 mm from the 
anterior end, and the tncuspid cer\ic<ii papilla: are situated 
some distance behind the coitloas, at 0 63-0 77 mm from the 
same point The phaiy n\ me.usures 0 23-0 27 mm m length 
111 the male and 0 28-0 31 mm in the female The anterior 
jiortion of the oisophagus is .ibout 0 96-1 mm. long, and its 
postenor portion about 3 2-3 6 mm. 

* MacCalhun attnbutes this name to Badolphi, but tbo latter author 
docs not appear to have used it 
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The caudal alae of the male are thick and vesicular, and 
cover the greater part of the ventral and lateral surfaces of the 
caudal region, extendmg from a pomt 0 8 mm. in front of the 
cloacal aperture almost to the tip of the tail The latter is 
short (1/119-1/95 of the total length) and blunt. There are 
nine pairs of caudal papillae, four of which are preanal and five 
postanal. Their p^uncles decrease gradually in length 
posteriorly The preanal papillae of either siSe form two 
groups of two each Of the postanal papillae, three on each side 
are lateraband form a group near the middle of the tail One 
is subventral and placed immediatelv behmd the cloacal 
aperture, which is situated on a large prommence. The fifth 
is near the tip of the tail. The spicules are very unequal and 
dissimilar. According to Gendre the left spicule is the 




Fig 78 — Acuaria {SynJivnanttfs) mvaginata Postenor end of 
-female ; lateral view (After Maplestone ) 

shorter, measudng 0 47 mm in length, and is ver\' slender 
and tapering. The right spicule is 0 9 mm long, and about 
four times as stout as the left*. The root of this spicule 
is swollen. For the greater part of its length it is cylmdrical, 
probably owing to the ake being rolled into a tube Distallv 
this tube has a somewhat bell-shaped expansion, from -nhich 
the tip of the shaft projects, endmg in a comcal point 

The appearance of the posterior end of the gravid female 
is remarkable, the tail being invaginated within a prepuce-hke 
sheath of cuticle. The anus and vulva are extremely close 
together, and in the invaginated condition termmal or 

• V. liiQstow pves the lengths of the spicules as 0 047 mm and 
0 062 mm., the decimal pomts in these measurements havins; probably 
been di^Iamd. 
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subtenninal, the very short and bluntlj'' conical tail being 
sometimes dorsally Reeled According to Seurat (1914, a) 
impregnation takes place when the female is very youngs 
and the invagination only occurs later The same author 
(1919, 6) states that the gemtal tube of the female is smgle, 
the coils of the ovary lying in the oesophageal region. Gendre 
also was able to see only a single ovary. The eges measure 
0*024-0 029 x 0 015-0 019 mm 

9 Acaarla (Synhlmantos) nana Maplestone, 1931 

Host — Golden-backed woodpecker (Braehyplemus benghtd- 
etisis\=B aurantiiM]) (gizzard). Zoological Gardens, Calcutta. 

The descnption of this species was based on a single female 
specimen This measured 3 3 mm. m length and 0 2 mm. 
m maximum thickness The lips are conical in lateral view, 
and are surmounted by sharply-pointed cuticular caps The 
antenor portion of the body measures only 0 12 mm m 
diameter, and there is a sudden increase in thickness behmd 
the cordons Of the latter the subventral pair turn forward, 
at 0 26 mm from the antenor end, the subdoisal pair at about 
0 3 mm The pharynx is 0 0& mm. long. The oesophagus 
IS relatively very long Its antenor portion measures 0 44 mm 
in length, and its posterior portion 1 3 mm The excretory 
pore 18 situated at about 0 28 mm from the antenor end 

The tail is 0 1 mm long, and is figured as being rather 
suddenly narrowec( at about the nuddle The vulva is situated 
at about 1 mm from the postenor end The vagina curves 
postenorly from it The utenne branches are opposed The 
eggs measure 0 018 x0 009-0 01 mm 

Subgenus ECHINURIA Soloviev, 1912 
Synoigrm — Hamcmma RaiUiet, Henry and SisoS, 1912 

Cordons non-recurrent or occasionally very slightly recurrent, 
anastomosed in pairs across the lateral hues Body sometimes 
bears longitudmal rows of spmes Male usually with four or 
five pairs of postanal papillae Spicules unequal and dis- 
similar 

Type-species — A {Echmuna) jugadomata Soloviev, 1912 

10 Acnaria (Echinuria) harglls Baylis and Daubney, 1923. 

(Figs 79&80) 

Synonyms — Acuana (Echmuna) Xcptoptxlx Baylis and Daubney, 
1922, nee Gedoelst, 1916 ; Echmuna hwrgtlas Cram, 1927 

Host — Adjutant-stork {Ltptopltlos dvJnua) ; Calcutta 

The male measures 11-11 5 mm in length and about 
023 mm m maximum thickness, the female 13-16 mm. 
and about 0 36 mm respectively. The cuticular stnations 
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are at intervals of about 4/t Cuticular spines are absent 
The cordons extend back for a distance of 0 95-1 1 mm 
from the antenoi end, and are 0 02 mm wide Their trans- 
verse connections bend forward slightly as they cross the 
lateral lines The c^rVical papillm are situated a little ‘behmd 
these lateial bends The pharynx is 0 3-0 31 mm long, 

Fig 79 



Fig lQ.^Aeuana (Echinuria) hmgilx .Aiitonor end of female, 
lateral \ lew. c , corddh , c , excretory pore , nr, nerve- 
ring , tea flw ®, ow *, three divisions of oesophagus. 
(After Baylis and Daubney ) 

Fig 80 — Acuaria {Eclimuna) hargilie Loft spicule , lateral view. 
(After ^aylis and Daubney ) 

the anterfbr portion of the oesophagus 0 41 mm , and its 
posterior portion 2 3 mm The nerve-rmg is situated at about 
0 27 mnit, and the excretory pore at about 0 54 mm , from the 
anterior end 

The caudal end of tlie male forms seveial turns of a spiral. 
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The alae cYteiid for a distance of about 0 7 mm. from the 
postenor extremity. The tail is about 0 1 15 mm long There 
are nine pairs of caudal papillre, of which four are preanal, 
about equidistant from each other and close to the cloacal 
aperture Of the postanal papillae four pairs form a group 
occupymg the postenor half of the tail, and one pair is about 
mid'ivay between this group and the cloacal aperture All 
the papillae have slender peduncles, those of the preanal 
papillae being much longer than those of the postainal, and 
increasmg m length antenorly. The right spicule is slender 
and measures about 0 65-0 675 mm m length The left 
spicule 18 0 19-0 21 mm long, and is much curved, irregularly 
twisted and flanged, with an expanded root Its edges 
are famtiy seirat^ in the distal person The coils of the 
testis extend to within 3 5 mm of the antenor end. 

The tail of the female is 0 05 mm long The vulva is 
situated at about 0 17 mm from the postenor end Its 
antenor lip forma a*promment swellmg The vagina runs 
straight forward from it for a distance of about 1 4 mm , 
then bends transversely to join the uterus The posterior 
branch of the uterus is represented by a blind sac which 
nins back to the vicimty of the vulva The anterior branch 
runs forward to within 1 75 mm of the anterior end before 
joimng the ovanan tube, which runs postenorly The eggs 
measure 0 028 x0 018 mm 


Subgenus RusgURIELLA. Seurat, 1919 * 

Cordons very short, non-recurrentbut anastomosed m pairs «• 
so as to form two crescentic “ epaulettes ” Male with five 
pairs of postanal papillm Spicules very unequal and dissimilar 

Type-species — A {Rtisgunidla) elongaia (Rudolphi, 1819). 

11. Acaaria(Rasgaiiiella)brevis(Maplestone,193I)t (Eig 81) 
Ssnoitym — Rttaguntdla hreota SIsplestone, 1931. 

Host -—Kingfisher {CeryU <doyon) (gizzard) , Zoological 
Gardens, Calcutta 

* for the extreme ebortnesa of the cordons, it appears doubtful 

whether this subgenus can be distinguished from Rehtnun^ 

■f Chitwood and Wehr (1934} regatd the JRusgumeUa of Maplestone 
as distinct from Rusgtmiella Seurat, 1919, and synonymous with 
AvtcukiTtdla Wehr, 1931 Although m the postenor position, of the 
vulva Maplestone's species agrees more closely with AvtculaneOa 
ol^onoWehrthanwitnthegenol7peofj5tuyunieQa(J7 elengaia (Rud.)), 
Wi lli a ms (1929, a) has shown that the v^va is not always m fiont 
of the xmddle of the body in Rtugurnella Wehr’s species m certainly 
not identical with Maplestone's, and the differences between AndAandla 
and RuagwwUa ere so slight that they'may be of specific importance 
only For these reasons Maplestone^ species is allowed to remain 
in ^e subgenus RusgunteRa 
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The male measures 4*75 mm m length and 0 116 mm 
m maximum thickness, the female 7 3 mm and 0 14 mm. 
respectively. The body is tapenng anteriorly. The bps 
are conical and pointed The cordons extend foi a distance 
of 0 044 mm from the anterior end in the male, and of 0 15 mm 
in the f(^male They are concentncally stnated Immedi- 
ately behind the cordons there is “ a transverse groove in the 
cuticle which is mpst marked laterally on account of the 
narrow lateral flanges ” The pharynx is 0 196 mm long, 
and IS somewhat funnel-shaped at its anterior end in lateral 
view Its wall is flnely striated The total length of the 
oesophagus, in the male, is 1 4 mm The nerve-nng is situated 
at 0 23 mm fi om the anterior end in the male, and at 0 31 mm. 



f’or 81 — Acitaria {EmqunteHa) brevis A, antonor end, dorsal view ; 

B, po3t<*» “u end of >nalo, lateial view (After Maplestone ) 

in the female In the latter the excietory poie is at 0 36 mm 
from the same point The cervical papillse were not observed. 

The caudal end of the male is curved ventrally Caudal 
alse are present There are seven pairs of pedunculate caudal 
papillse, two preanal and five postanal The spicules are 
very unequal and dissimilar The longer spicule measures 
0 5 mm in length, and is slender, with a* pointed tip and 
an expanded root The shorter spicule is 0 14 mm long, 
and is stout and cuived 

The tail of the female is about 0 11 mm long, and is straight, 
ending m “ a blunt point surmounted by a cuticular cap ” 
The prominent caudal papillae are situated at about the middle 
of the tail The vulva is situated at about 0 15 mm from the 
posterior end The vagina is stout, and curves posteriorly 
foi a short distance from the vulva to join a wide ovejector 
M'hich luns posteriorly to a pomt more than half- wav between 
the vulva and the anus, then becomes narrower and turns 
forward, giving off the two utenne branches just in front of the 
vulva The eggs measiue 0 06 x 0 036 mm 
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SUBOENUS tWCEBTAlN 

12 Aenaria macrola!]^a (v Linston, 1906) Railhet, Henry and 
SisofiT, 1912 

Synonym — DutpJiarofitu maerolattnuit v Linstow, 1906 
Host — ^Indian darter (AnJirnga [PloUis] mdanogaster) 
(stomach) , Wira\vila, CJeylon 

Of this species the type-specimens are apparently not in the 
Colombo Musenm, and the only available description is that 
ipven by v Xinstow (1906, d), which is as follows *— 

“Females only m the collection, 7 3-114 [mm]x028- 
0 47 [mm ] , cuticle annulate, with elevated lateral Imes ; 
head with two small, conical, rounded lips , the mouth leads 
into a long vestibule ; oesophagus very long, 1/2 6 [of total 
length] , tail 1/37 [of total length], terminating in a small 
finger-shaped point , the nuchal pleats [t e cordons] run 
0 80 mm bacl^ards, rather beyond the first section of the 
oesophagus , immediately before their termination there 
18 on each side a cone-shaped nuchal papilla , eggs very 
numerous, rwth a double shell, 0 031 X 0-011 [mm ] “ 


Subfamily TETBAMERIN^ * Railliet, 1916 

Sexes dimorphic, the body of the male being filiform, 
that of the mature female greatly distended, so as to become 
fusiform or subglobular. In the latter case the oesophageal 
and caudal regions remain normal A short buccal capsule 
present, without thickemngs Male without caudal alse 
Oiudal papillie sessile or replaced by spines Spicules unequal 
Accessory piece absent. Vulva towards the posterior end 
of the body. 

Key to Oenera. 

Body of mature female subglobular Male 

usually with rows of spines . Tetsasieres, p 142 

Body of mature female spmdle shaped and fp 144 

apirsdly coded Male without spines . MiCBOTBtaAMEBES, 


* The systematic position of the womis mcluded here is somewhat 
uncertam Travassos (1914, cl erected a family Tetramend» fbr their 
reception, but it is felt that there is little justification for separating 
them from the Spirunds Baylis and Daubney (1926) placed them 
in an apmndix to the subfamily Acuaruiue, a group with which they 
seem to have fairly close affinities They also, however, show some 
resemblances to Oxt/spirura, a genus usually referred to the Thelaziinie 
The marked sexual dimoiphisnix exhibited by them, and the absence 
of caudal ahe and pedunculate papilla m the meJes, suggest that th^ 
should be treated as an independent subfamily 
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I Genus TETRAMERES Creplm, 1846 * 

Synonyms — Trgpimrua Diesrag, 1835, Tropidurua Wiegmann, 
1835, necNeuwiod, 1824, rroptdoccrco Diesmg, 1851 , Aalomwn. 
Schlotthauber, 1860; AcarUhophoiua v Linstow, 1876; 
Echtminoidcfi Thwaite, 1926 

Male whitish and slender, typically with four longitudinal 
rows of cuticular spines Mature female usually blood-red, 
with the middle portion of the body subglobular and divided 
into quarters by four longitudinal grooves in the lateral and 
median lines Lips small, paired f, overlapped by dorsal 
and ventral cuticular shields, at least in the male (Esophagus 
divided into two portions Intestme of female wide and 
sac-like Caudal papillae of male few, small and sessile, 
or replaced b\' spines In the female a saccular diverticulum 
of the vagina may be present Adult ivorms in the pro- 
ventnculus of birds , the males free in the lumen, the females 
partly buned in the gastnc glands, with their posterior ends 
protruding 

Genotype — Tetranferea paradoxa (Diesing, 1835) 

1. Tetrameres spinosa (Maplestone, 1931) (Fig 82 ) 

Synonym . — Ecfitnuna spinosa Maplestone, 1931 

Hosts , — ^Pochard or dun bird {Nyroca [Aylkya] fenna) 
and an umdentified duck ; Zoological Gardens, Calcutta 

Of this species the male only was obtained This measures 
4 7 mm. in length and 0 12-0 4 mm in thickness The body 
bears spmes which are irregularly arranged at the antenor 
end, then in four longitudinal rows on each side Behind 
the excretory pore these are reduced to tw'o roivs one on each 
side of the lateral ala The spmes become smaller and more 
wndely separated postenorly The bps are thick and bilobed, 
and each bears two papillae. Dorsal and ventral cephahc 
shields are present The lateral alae anse at the bases of 
ithe bps and extend throughout almost the w^hole length 
\pf the body “ CJordons ” are also said to be present These 
T anse from elongate oval prominences on each side of the 


Y Irhere appears to be a consensus of opmion that Tetrameres is the 
coQffict name for this genus, and Baylis and Daubney’s (1926) retention 
of^e earher name Tropisurus has not been generally accepted The 
posxnon is that, under the International Buies of Zoological Nomen- 
clatwe, the emendation by Wiegmann of Tropisurus to Tropndutus 
was imttifiable, but Trojndurua was a “ dead ” homonym, and the 
emenAation therefore could not stand Strict apphcation of the rules 
appean to lead to the somewhat absurd conclusion that m these 
circuxmtances Tropisurus must disappear and be replaced by the 
next earliest name, Tetrameres (see Stiles and Baker, 1930, Joum 
Parasitol jcvi, p 163) 

t The statement sometimes made, e g hy Travasso** (1914, c) and 
by Cram (1927), that there are three lips is erroneous 
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2 Grenus MIGROTETRAMERES Travassos, 1915 * 

Closely resembles Tetramcres in general structure Male 
whitish, slender or relatively stout, ivithout cuticular spines 
Mature female usually blood-red, with the body relatively 
elongate, spindle-shaped and spirally coiled Caudal papilla: 
of male few, small and sessile Adult worms in the pro- 
ventriculus of birds , the males free in the lumen, the females 
m the gastric glands 

Genotype — Microtetrameres crttzi (Travassos, 1914) 

1 Microtetrameres spiralis (Seurat, 1915) Cram, 1927 

Synonyms — Troptdacerca spiralis Seurat, 1915 , Tetramcres {Micro 
tetramcres) spiralis Travassos, 1915 

Hosts — ^This species was onginally recorded from the 
crop of Bubtilcus Inctdus in Algena Maplestone (1931) 
records it from Avild examples of the cattle-egret (BiAidcus 
ibis coromandus) picked up dead in the Zoological Gardens, 
Calcutta 

According to the origmal description by Seurat (1915, c) 
the male is white and measures 4 75 mm. in length and 
0 13 mm An maximum thickness The female is of a hght 
cochineal colour, and its body is coiled in a spiral of three and 
a half, turns It measures 2 5 mm m length and 2 mm. 
m width The buccal capsule is cylindrical in the male and 
shaped like an amphora in the female In both sexes it is 
0 03 mm long The oesophagus of the male occupies a quarter 
of the total length, and its antenor portion one-fifth of the 
whole The antenor portion of the oesophagus m the female 
IS 0 175 mm long The cervical papillae, m the male, are 
situated behmd the neive-rmg, at a distance of 0 3 mm 
from the antenor eiid. The excretory pore is at 0 275 mm. 
from the same pomt 

The tad of the male is comcal, with a pointed tip, and 
measures 0 31 mm m length The hps of the cloacal aperture 
are promment, especially the postenor hp There are two 
pairs of preanal and two pairs of postanal sessile papillae. 
The left spicule is slender and measures 2 3 mm in length 
(almost 2/3 of the total length) The nght spicule is 
0 145 mm long 

The cuticle of toe iemale is transversely striated, and 
forms a loose sheath m the posterior region, from whicb the 
tad protrudes for a distance of 0 18 mm The tad is 
0225 mm long, and tapers rapidly Its tip is rounded. 


* Proposed as a subgenus of Tetramcres by Travassos, but raised 
to generic rank by Cram (1927) 
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but has a small terminal spike The vulva is situated 
at 0 13 mm from the anus The combined length of the 
vagma and the unpaired portion of the uterus is 2 6 mm 
The oviducts measure 0 3 mm in length, and the slender 
ovaries 6 5 mm The eggs measure 0 05 x 0 03 mm Their 
shells are thick and oval, uith one side flattened 


Subfamily PHYSALOPTERINiE Stossich, 1898 

Lips simple, relatively large, with one oi more fornardh*- 
projectmg teeth on their inner surfaces, and frequent!}'' 
followed by a cuticular collar, which is entire and does not 
form dorsal and ventral cephalic shields Phar}7ix or buccal 
capsule usually absent Accessory piece absent 


Key to Genera 

Phatynx present . TaUBUXArAtp 160 

Phsiynz absent . . 1 

1 Caudal abe of male joined ventralljr m front 

of cloacal aperture 'Vnl\a m anterior half [p 143 

of body . - Physaiopteba, 

Caudal abe of male not joined in front of cloacal 
aperture 'Vulva near anus Paoeeptus, p 16 J 


1 Genus PHTSALOPTERA Budolphi, 1819 

Synonyms — Chtamydonema Kbordhook Hegt, 1910; Abrenala 
Tcavassos, 1920, Leptosoma IVa%assos, 1920, nec IMutman, 
1886, SPiiryida assos, 1920 

Head usually more or less retractile within a collar or 
sheath of cuticle Each hp armed with a vanable number 
of teeth , typically a large, external, median tooth and 
three mtemal teeth In addition there ma}'' be a row of small 
denticles on the inner surface Pharj'nx or buccal capsule 
absent Caudal end of male with mflated lateral alas which 
are contmnous across the ventral surface m front of the 
cloacal aperture Several (typically four) pairs of pedunculate 
lateral papillae form a group in the cloacal region A variable 
number of sessile subventral papillae also present (usually 
three pairs preanal and five pairs postanal) Spicules unequal, 
subequal or equal Vulva in the anterior half of the body 
Uterus with two, four or many branches Adult worms 
m the stomach or mtestme of mammals, birds, reptiles and 
amphibians 

Genotype * — Physaloptera dausa Rudolphi, 1819. 
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2 


3 


4 


Keif to Species. 


Parasite of birds of pr^ 

Parasites of reptiles . . ... 

Parasites of maniinals 

Iiuiei; surface of each lip with a median simple 
tooth and two bifid teeth , the four utenne 
branches originate by dichotomous branching. 

Inner surfai e of each lip with inargmal rows of 
small denticles in addition to the larger teeth , 
the four utenne branches originate at the same 
level , ... 

Posterior end of body without prepuce like 
cuticular sheath , parasite of mouse 

Postenor end of body with a prepuce-like 
cuticular sheath , parasites of Fehdic 

Median precloacal papilla of male smaller than 
the other two 

Median precloacal papilla of male larger than 
the other two 

Ventral surface of caudal region m male with 
longitudinal rows of tubercles m its middle 
portion , 

Ventral surface of caudal region in male with 
continuous longitudinal ridges only 


alata, p 151 
1 
2 

vofranx, p 153 

I 

paradoxa, p 155 
mtiscult, p 158 
3 

inasoodt, p 148 
4. 

prmptUtalti, p 146 
fp 149 

breviapicidtim. 


1 Pbysaloptera preeputialis v Lmstow, 1889 (Fig 83 ) 

Synonyms — Chlamydonema fdineum Hegt, 1910 , Ohiatnydonema 
preputtahs Tra-vassos, 1917, Physidoptera preptUtalta TtavaasoB, 
1917 , Chtamydoneina prmputiale Yorko and Maplestono, 1926. 

Hosts • — ^This species Avas first recorded from the domestic 
cat, without mention of locahty, by v Linstow (1889) It has 
since then been found in this host and in many wild Felidae 
in several parts of the world (Asia, Africa, South America) 
It has been recorded from the domestic cat in India by Baylis 
and Daubney (1923, b) and by Chandler (1925, b), and in 
Ceylon by Ortlepp (1923, a), while there are specimens in the 
Bntish Museum (Natural History) from this host from 
Rangoon, Burma Other Indian hosts include the fishmg 
cat {Felis viverrina), jungle cat {F chavs), leopard cat (F ben- 
gaknsts) and leopard {F pardvs) (Baylis and Daubney, 1922). 
Korke (1928) and Chandler also record the parasite from the 
leopsCrd m India, Ortlepp (1923, a) and Qiandler from the 
clouded leopard (Felis nebulosa) in India, and Thwaite (1927) 
from “ Felts ttgrinum ” * at Colombo, Ceylon The worm 
occurs m the stomach of its hosts, usually firmly attached 
to the walls by the mouth Chandler, Avho found it in about 
two per cent of the domestic cats examined by him m Calcutta, 
says “ it appears to be a distinctly pathogemc parasite, for 
every one of the seven cats we have found infected, and also 

* Felts ttgnna is a South Amcncan species, and is not indigenous 
to Ceylon 
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the leopard, vho^^cd an inflamed and eroded stomach wall, 
and distinct evidence of gostro-intcstinal imtation There 
seems to be little doubt but that a histolytic substance is 
excreted by the worm ” 

Hie male measures about 13-45 mm in length and 07- 
2 ram in ma\imum thickness, the female about 15-55 ram 
and 1-2 5 ram respectively The cuticle has fine transverse 
striations (at intervals of I O/i, according to v Linstow). 
At the posterior end of the body, in both sexes, the cuticle 
forms a large, loose, prepuce-like fold which more or less 



Fig 83 — Physalopfera prtcpultalts Postonor end of male , 
ventral wow (semi diagrammatic) (After Trav assos ) 

completely envelops the tail The lips are relatively large 
and conical Each bears a blunt extemal tooth and three 
flattened and more pointed internal teeth, of the same height 
as the former The oesophagus occupies about onc-mnth to 
one*fifth of the total length, its antenor portion forming about ' 
onc-eighth of the whole The nerve«nng is situated at about 
the postenor thud of the antenor portion, the cervical papillm 
at about 0 75-0 95 mm and the excretory poie at abmit 
0 99-1 1 mm from the antenor extremity 
The tail of the male is about 1*3 mm long accordmg to the 
figure given bj' Ortlepp (1923, a), about 2 mm accordmg to 

1.2 
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Travassos (1917, a), 2 9 min according to v Linstow, or 
3 5 mm according to Korke (1928) The median ventral 
surface of the caudal region is ornamented with numerous 
rounded tubercles arranged in longitudinal rows Towards 
the lateral margins of the tail, and on the alsc, these rows 
of tubercles are replaced by more or less continuous longi- 
tudinal ridges The usual four pairs of pedunculate lateral 
papillae are present On the anterior lip of the cloacal 
aperture there are three sessile papillae, the median papilla, 
according to Boulenger (1923), Oitlepp and Korke, being much 
larger than the other two Immediately behind the cloacal 
aperture there are three pairs of papillae close togethei These 
may form a triangle or a straight longitudinal senes on each 
side A little behind the middle of the tail there is an isolated 
pair of subventral papillae, and between tins pair and the tip 
of the tail another pan Both v Linstow and Boulengei 
find a transv'erse row of three papillae m this position, but 
Travassos legards the median “ papilla ” descnbed by the 
former author as the nucleus of a large cell * The left spicule 
appears to vary m length from 1 mm to nearly 2 mm the 
light spicule from 0 43 mm to 0 9 mm f 

The tail of the female is conical, with a blunt tip, and 
occupies, according to Ortlepp, 1/66-1/63 of the total length 
According to Travassos it is about 0 87 mm long It beal^ 
a pair of papillae (or “ caudal pores ”) at about its posterio,i 
quarter The vulva, which is not prominent, and is frequently 
concealed bj'’ a ring of dark-coloured cement from the cement- 
glands of the male, is situated somewhat in front f the middle 
of the body There is a thick-walled vagina about 1 6 mm. 
long, leading to a large, somewhat pynform egg-chamber. 
Near the posterior end of this chamber, and somewhat laterally, 
the tw o uterine tubes ongmate directly, there being no common 
uterine trunk The eggs are oval and measure 0 045-fi 06 x 
0 03-0 042 mm 

2 Fhysaloptera masoodi (Mirza, 1934) 

Synonym — Ohlamydonema masoodi Mirza, 1934 

Host — Jungle cat {Fdis chaus) (stomach and intestine) 

The male measures 18-33 mm. m length and 0 9-2 3 mm. 
in maximum thickness, the female 19-29 mm and 0 9-2 2 mm 
respectively. The cuticle of the posterior end of the body, 

• V Linstow appears to have seen only seven ventral postanal 
papiilse, but admits that owing to the opaque condition of his single 
male specimen all the papillae may not have been observed Hegt 
(1910) appears to have thought that there were eight pairs of subventral 
postanal papilhe and one median preanal papilla 

t Accordmg to Trav’assos, the spicules are equal and measure about 
1 18 mm 
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jn both fcx(sfi, form* n prrpuop-likc shcalli, t» in P. jmrputtalii. 
'Jliw tnoy extend considerably beyond the posterior extremity. 
TIIjc bpii are lar:pc and conical, and cadi btsir* a conical external 
tooth nod three internal teeth. At the base of each bp 
two conical promincncM are aaid to be present. The 
ciGfopbagus octnipKrs abotti one-fifth of the total length 
The excretoiy pore « silunted at 0 92 mm. from the antcrioi 
extremity, and the nerve nng surrounds the anterior portion 
of the ti'sophogus in it« posterior quarter. 

Tlie male is de«enbed na having, in addition to the usua? 
four pairs of lateml pedunculate papill.'c, ten sessile ventral 
or R«b\cntral papilbe Tlirce of theac are on the anterior 
hp of the elcHMSil aperture, forming a tfansverse row, of which 
the meduui papilla is the smallest Immediately behind the 
rlcMcal aperture there are four papilbc, also forming a trans- 
xcrseitm.ofnhich the tnoouter are larger than the two inner. 
Near the tip of the tail there Is a transverse row of three 
papillae The left spjctile, in two Bpedmens, measured respec- 
tively 1'28 mm. and 2 S2 mm in length, the right apicola 
0 82 mm. and 1*31 mm., the latter bong aomewhat stouter 
than the former. 

The tail of the female is pointed and Bllghtly curved towards 
the ventral side The vulva, which was. covered by a ring 
of cement m adult females, was ritnated at Khl mm. from the 
anterior end in a specimen 23 mm Ion , and is thus slightly 
in front of the middle of the body. The female genital organs 
arc similar to those of P. prs-pulialit, there being two utenno 
branches The eggs ore not described 

From ihrza’s (1934, b) description this spceics appears to be 
very similar to P. ■prxj^vdii, and may be identical with it 
It is treated hero as a distinct species because of the differences 
in the number and arrangement of the caudal jiapilln! of the 
male. It is to be remarked, bovrever, that the number of 
papilisi is the same ns that described bj’ v Linstow for 
P pncpuitdlvs. 

3 Fhysaloptera brevlspleulum v. Linstow, 1906 (Fig 84 ) 

SynonjTtw' — Phyttdoj^a malaytnnt Orticpp, 1923; ChJamy- 
dmema malat/tiut. Yorko sad Mtiplwtono, 1920 ; Chkmydentma 
Ju^kborm iliiza and Singh, 1934 

// 08 t«; — P. brevispietdum was very briefly described by 
v. Linsioo (1906, d) from the stomach of the msty-spotted cat 
(Pelts rubiginosa) from Kandy, Ceylon Through the courtesy 
of llic Director of the Colom^ Museum the writer has been 
able to examine v. Linstow’s ongmal materia], and is satisfled 
that It belongs to the same species as the speamens described 
by Ortlcpp (1923, o) under the name of P. malayensii. 
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Ortlejpp records his spedes from the jungle cat (Fdis 
tiger [F. iifjris) and tiger cat ” from the Federated l&lay 
States, and from a bn3i cat ” and ar hjrena from N^eria 
Chandler (1925, 6) records P. malaycnsis from the golden cat 
{Fdts lanmincki) in the Zoological Gardens, Calcutta. The 
form described under the name of Ghlaijiydoncma futUdxjni 
by Mirza and Singh (1934), which also seems in all probability 
to be identical with P. brevispicalum, is recorded from the 
domestic cat in India 

V. lanstow's specimens, whidi are considerably smaller 
than those described by the more recent authors, are not 
in very good condition, but it has been possible to make out the 
caudal~papill9e and ^icules in several males In these charac- 
ters the specimens agree with Ortlepp's description and not 


84 — Phrfsalii^aa bren t p i etilum. Posterior end of male ; 
ventral view. (After Ortlepp, in Pioc Zool Soe.) 

wirii V, lanstow's. The following account is based, for tlie' 
most part, on that of Ortlepp. 

The male measures 11 * 1 -^ mm. in length and "0 9 - 1-2 mm. 
in marimum thickness, the female 11-4^^ mm. and about 
1 - 2-1 mm. respectively. There is a prepuce-like sheath of 
cuticle at the posterior end in both sexes, as in P. prxpntialis. 
" The- lips are rounded, and each bears a laige triangular and 
slightly recurved outer tooth, internal to which is the foliaceous 
a^ tripartite inner tooth of equal he^t ” {Ortlepp).^ The 
oesophagus occupies about one-^h of the total len^h in the 
male^ and one-axth in the female. Its anterior portion forms 
one-tenth to one-seventh of the whole organ, and die nerve-Mg 
Burronnds it in its posterior thir d. The cervical papUte 
are dtnated abont 0-13 mm. behind the junction of the two 
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portions of the oesophagus, and the excretoiy pore about 
0 1 mm further back. 

The tail of tiie male is about 1*5 mm. long. The ventral 
surface, from in front of the cloacal aperture to near the 
postenor extremity, is covered with continuous longitudinal 
cuticular ridges, instead of the rows of tubercles of P. frse- 
puivdlta In addition to the usual four pairs of pedunculate 
lateral papillae, v. Linstow descnbes only eight sessile sub- 
ventral postanal papillae There are, however, in his specimens 
thirteen sessile ventral and subventral papillae, as descnbed 
by Ortlepp Three of these, on the anterior hp of the cloacal 
aperture, ate arranged m a transverse row, of which the 
median papilla is the largest. Immediately behind the 
cloacal apei^re -there are four papilhe, which form a crescentic 
row, as figured’ byx Ortlepp, and not “ successive couples 
as descnbed and figured % Linstow On the pOstenor 
portion of the tail there are three pairs of papillae, the first 
two close together and situated withm the longitudmally 
nbbed area, the last a little behind the postenor limit of this 
area Sfrrza and Smgh descnbe and figure four pairs of 
papillae on the postenor portion of the tail m Chlamydonema 
fuellebomi, but one of these may perhaps represent “ caudal 
pores ” V Linstow descnbes the spicules as “ very short, 
feebly curved, 79- 81 [mm long] ” In four males in his 
origmal matenal, however, in which the spicules could be 
measured, the left spicule was approximately 1 2-1 75 mm 
long, and the nght spicule 0 55-fr66 mm According to- 
Ortlepp, and Mirza and Singh, the left spicule measures 
1 4r-2 89 mm , and the nght, which is slightly stoufter, 0 58- 
0 957 mm 

The vulva is sbghtly prominent, and is situated just in 
front of the middle of the body It is frequently covered 
by a nng of dark cement “ The vulva leads into a vagina, 
which progressively thickens postenorly to join a progressively 
thickemng egg-chamber , the hind end of the egg- 
chamber IS 330 /i m diameter, the whole organ is straight, 
and measures about 3*3 mm. long f’rom the basal end of 
this organ the two uten take their origin like two horns in 
the same manner as m PA prasputtalis ” {Orthpp) The 
eggs, according to v. Linstow, Ortlepp and ChandUer, are 
almost round and measure 0 033-0 036 xO 028-0 032 mm 

/ 

4 Fhyssloptera alata Budolphi, 1819 (Fig 85 ) 

Synoigrms — ^Veimia dubius falconis nui Budolphi, 1810 , Spiro^ 
ptera phytalura Dujardm, 1845; 1 PhyKiU^iera mepatoAoma 
Oreplin, 1829 

Boats z — ^This parasite has been recorded from the stomach 
and iniestine of a great variety of hawks and eagles, and 
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appears to be of world^ivide distnbution. Baylis and Danbney 
(1922) record a single inunatnre female specimen, winch 
was assigned to this species, from Montagu’s harrier (Ctrctis 
pygargm [—C. ciTieraceus]) in India 
Several very similar species of PhysaUtpUfa occur m buds 
of prey, and there has been a good deal of confusion between 
them The identity of the form named alaJUt by Budolphi 
cannot, in fact, be considered very well established Its 
type host, however, was the sparrow-hawk {AccipUer nisus), 
and specimens from this host descnbed by more recent 
authors (Schneider, 1866 , v. Lmstow, 1877 ; Seurat, 1915, d; 
la, 1934) may perhaps be assumed to belong to it. Ortlepp 
(1923, a), though he examined some matenal of Budolphi’s, 
'^d not base his description on the specimens from the type 



Fjg 85'— PAtfsaloptera dlata. Fostenor end of male , ventral view. 

(After V Lmstow.) 

host, and there is some ground for thinkmg that he was dealing 
with a different species. This is unfortunate, since we are 
compelled to rely upon other and much less complete 
•descnptions 

Accdrdmg to these, the male measures 17-23 mm in length 
and 0 6-0 65 mm. in m aximum thickness, the female 19- 
34 mm. and 0 8-0 9 mm respectively Each lip bears a 
triangular external tooth and three smaller internal teeth. 
The oesophagus occupies about one-fifrh to one-quarter of 
the total langth. According to Li its anterior portion measures 
0'51*-0 59 mm . in lengui, and its posterior portion about 
3 3-4 mm. The nerve-nng is situated somewhat bdiind 
the middlft of the anterior portion (at 0 35-0 45 mm. from the 



FBTSiXOFTEBjl. 


153 


anterior end, according to Li), the cervical papilhe at about 
the level of the junction of the two portions, and the 
excretory pore somewhat further back at about 0*7~0 9 nun. 
from the anterior end, according to la) 

The tad of the male appears to vary in length from about 
065 mm to 1 mm The number and arrangement of the 
caudal papillae aue indicated in fig. 85. The group of lateral 
papillae with long peduncles contains five pairs instead of the 
usual four. Of the three papillae on the anterior hp of the 
cloaeal aperture, the median is smaller than the others. The 
s{Hcnles are slender and equal or subeqnal. They appear 
to vary considerably in length, measuring, aecordii^ to 
Seurat, 0 28 and 0 265 mm , and according to & 0 54r0'59 mm. 

The taul of the female is relatively long and tapering. 
Accordmg to Seurat it is 1/21 of the total length, or according 
to li 0 45-07 mm long. !nie vulva varies considerably 
in position According to Seurat it is situated at about the 
anterior fifth of the Ib^y, according to Li 2*9-5 mm and 
according to Schneider 7 mm ftom the anterior end (the 
last in a specimen only 19 mm long). Seurat describes 
the vagma as a narrow, muscular ovejector, 1 5 mm long. 
The common trunk of tiie uterus forms an ^-chamh^ 
much longer than wide, behind which there is a narrow portion, 
0 3 mm long, which divides to form the two uterine brmuhes 
The ovarian tubes occupy the posterior r^on of the body. 
The eggs measure 0 045-0 055x0*02-0*027 mm.* 

5. Physalopten vaisn! Parona, 1889 (Big 86 .) 

Synoo^ : — Abreviala (Abbrevtaia) varan* Sdralz, 1927. 

Hosts: — This q^des was described by Pmona (1889,6) 
from the stomach of the Indian monitor (Fomnus numUor 
[— F. 6 en 9 aIeRria])atPalon,Pegn,Bnrma. Afhllerdescr^on 
of the worm has been gtvea by Qrtlepp (1923, a), whose 
material was obtained, apparently in the Zoologic^ Ckudens, 
London, from Varanus bengcUensis Scorn Oeylon and ftom 
“ F. tndicus ” t from India v lanstow (1904) records the 
species f ftom F. bengcHensis at Bolgoda, Ceylonr^ot j^ves 
no description. Seurat (1917) has given a description of what 
he considers to be P. varan*. Scorn various North Aftican 
reptiles, but the determination of the species appears to be 

* V lanstow, probably erroneously, gives 0 125x 0*078 mm. 
t The true Forantw tndteua is not an Indian spedes 
t The wnter has, through ^Bcovrte^ of the Director of the CSolombo 
Museum, seen the mateiw referred to Iw v lanstow. Tins consists 
of a smgle female, now m so darkened a condition that xt was impossible 
to make out tiie form of^the uterus The lips, however, appeared 
to agree vdth those of P oonxni, as no small denticles could oe seen 
on them. 




164 


SPIBUBIDiE. 


Open to doubt. Hsu and Hoeppli (1931) have also described, 
under the name of P. varani, specimens from a snake {Zaocyt 
dhumruides) in China Here, agam, the determination 
somewhat uncertain. The followmg description is, therefore, 
derived from Parona and Ortlepp 
Parona gives no measurements of the worms. Accordmg 
to Ortlepp the male measures 12-24 mm in length and up 
to 0 8 mm. m thickness, the female 17—35 mm. and 0*63- 
1 mm respectively The body tapers towards both extr^mi* 
ties, and the cuticle has fine transverse striations The lips 
are relatively laige Each is provided with a large external 
^th whose tip is slightly recurved , attached to it on its 
inner surfape there is a small and membranous spike-hke 



Fjg 86 -—PhyacHojAera turom Posterior end of male ; ventral view. 

(After Ortlepp, in Pioc Zool Soe ) 

tooth, and on each side of it, towards the angles of the hps, 
there is a small bifid tooth” {OrUepp) The oesophagus 
cupies “about 1 6 of the total length. The nerve-nng 
u> situated about 0 08 mm in front of, and the cervical 
papillse and excretoiy pore a short distance behind, the 
junction of the two portions of the oesophagus. 

lie caudal “ bursa ” of the male is nearly twice as long 
as broad The tail, from Ortlepp’s figure, appears to be 
about 1*25 mm. long A considerable area of the ventral 
surface, m the cloacal region, is covered with small cuticular 
elevations Tlie caudal papillse, accordmg to Ortlepp, are 
arranged as shown in fig. 86. Parona states that the median 
preanal papilla is oval, the two outer papillse round. He also 
describes and figures only four instead of five pairs of sub- 
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ventral postanal papilla!, having apparently misaed one of 
the taro pairs immediately behind the cloacal apertnre, while 
he says that the three posterior pairs are eqnidi^tant, whereas 
Ortlepp finds that the first two are close t^etber and widely 
separated from the last Accordmg to Farona the spicules 
are unequal and very long Ortlepp finds that the left 
spicule js filiform and 2 I mm long, the right “ broad, with 
almost parallel edges except for its posterior tenth," and 
0342 mm. long. Both spicules are sharply pointed 

Farona states that the tail of the female is blunt and the 
anus Bubterminal Accordmg to Ortlepp the tail is pomted, 
occupies 1/80 of the total length, and has a pair of “ caudal 
pores " just bchmd its middle The vulva, according to 
Farona, is situated at 4 mm from the anterior end. Accor^g 
to Ortlepp it is at the anterior quarter of the body. The 
vajpna, accordmg to the latter author, passes g^nally 
into an egg-chamber, and this is followed by the common 
uterine trunk, which returns antenorly and divides dichoto- 
mously to form four uterine branches Tke eggs, according 
to Farona, measure 0*(142x0 028 mm ; according to Ortlepp, 
0 053 x0*032 mm. 

As Chtlepp observes, Farona’s description might apply 
to many species of Physalopiera P. varani is probably 
a somewhat variable form, but it most be admitted that there 
are a goo4 many discrepancies between the two anthors' 
accounts of it, and it seems possible that they may not refer 
to the same species 

0 Fhysalopfera paradoxa v lanstow, 1908 (Eig. 87 ) 

Synonyms* — Leptoaoma varani Sl&nnig, 1924; Abrtnala (Abbre- 
vtata) paradoxa Sdinlz, 1927 , 7 PhyKUopttra aehari Mixza, 1935. 

Hosts . — This species was orig^ally described by v. linstow 
(1908, o) from the stomach of Varemus aUngularis and fiom 
the intestme of Varanus sp. in South Africa. Ortlepp (1923, a) 
and Monmg (1924) have also desenb^ material fixim V. albi- 
gvlaris, the latter assigning it to P. varani Farona Seurat 
(1914,5) has desonbra, under the name of P. parcuUaa, 
Algerian material finm Varanus griseus. Cerastes eormitus 
and a chameleon Later, however (1917), he assigns the 
'same matenal to P. varan* Farona, and Hoards P. paradoza 
as a synonym of that species Ortlepp does not accept 


* Ortlepp considers that the species described by Gedoelst (1916) as 
P. qffintt from Peammophta atbtlana m the Belgian Congo is identical 
with P paradoxa Through the kindness of Dr. H Sidiouteden, of the 
Belgian Congo Museum, Tervueren. the witer has been able to examme 
the types of Gedoekt's species, and finds that it is qmto distinct £eom 
the form described by Ortlepp as P paradoxa 
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this synonymy, but it is difficiilt to determine with which 
species Seurat was actually dealing. Since he describes the 
uterus as having four branches which originate at the same 
level, it seems more probable that it was P. paradoxa than 
P varani 

There appear to be no Indian records* of P. paradoxa, as 
such, but lihuaa (1934, a) re(K)rds an unnamed species fiom 
“ Varamts indicus'” He states that he is unable to decide 
whether it is P varani or P. paradoxa, and firom his description 
it appears to show some of the characters of both species 
The uterus is described as branching dichotomously, as in 
P. varani. On the other hand, the bps are armed wi^ rows 
of denticles m the manner descnbed by Ortlepp for P. paradoxa 
and not foj* P., varani. Moreover, hGrza has collected what 



Fig 87 — Phifsalojaem paradoxa. Postenor end of male ; 
ventral view. (After Ortlepp, in F)roo. Zool Soo.) 

he regards as the same species fiom a palm-squirrel {Funatn- 
bulus [Sciurus] palmarum), and his description is apparently 
based on the material from both hosts. It is extremely 
doubtful whether the same species would be found as an 
adult m a monitor and m a squirrelf, and it appears likely, 
therefore, that two species are here mextnca bly confused . 

• Since this was written, specimens from Varantts monitor m 
Hyderabad, received ficom Prof B K Das, have been detemnned as 
P paradoxa 

t It IS also doubtful whether (as Mirza suggests} Jarval forms encap- 
sulod in the tissues of the squirrel could belong to the same species as 
the adults m the stomach 
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l^Iirza (1935) further descnbes Physaloptera achan from the 
stomach and intestine of Cahtes versicolor in Hyderabad, 
and hero again, the description appears insufficient to dis« 
tmguish the species from P paradoxa The foUoinng descrip- 
tion IS based on the above-mentioned accounts by v. Linstow, 
Ortlepp and Monnig 

The male measures 14-23 mm in length and 0 45-0 S mm. 
in maximum thickness, the female 18-37 mm and 0 75-1 mm. 
respectively. The cuticle has fine transverse striations. 
The lips are relatively large Each bears a large, wedge- 
shaped external tooth, shghtly curved outwards and having 
a small, simple * mtemal ^th springing from its base Near 
the dorsal and ventral angles of the hp there are two bifid 
teeth, and between these and the mmian tooth, and also 
dorsally and ventrally to the bifid teeth, there are rows of 
small marginal denticles on the inner surface of the hp The 
cssophagus IS relatively short, occupying about 1/8 to 1/7 
of the total length. The nerve-ring is near the hinder end 
of its anterior portion The cervical papilla: and cveretorv 
pore are situat^ behmd the junction of the two portions 
of the oesophagus, at 0 54-0 75 mm from the anterior extremity. 

The caudal aim of the male are well developed and wide 
anteriorly. The ventral surface, over a considerable area 
surrounding the cloacal aperture, is covered with cuticular 
elevations. These extend posteriorly for some distance 
at the sides of the tail, but cease comparatively far forward 
in the mid-ventral region. The bps of the cloacal aperture 
are promment The tail is about 0 65-0 85 mm long. 
Li addition to the usual four pairs of lateral pedunculate 
papillae, there are at least 13 ventral and subventral sessile 
papilhs Three of these are in front of the cloacal aperture, 
the two outer papilhe shghtly in front of the me^an papilla. 
Ortlepp descnbes five pairs of postanal seswe papillae, 

' V. Lin^w six and Moiuug seven pairs v. Linstow figures 
three instead of two pairs just behmd the cloacal aperture, 
formmg a tnangle on each side, while Monnig appears 
to have seen two extra pairs on the more posterior region 
of the tail Two pairs, at about the middle of the tail, 
are close together (Sg 87). The left spicule is slender and 
measures about 1*7^2 8 mm m length, or, accordmg to 
Monnig, 3 2 mm The nght spicule is* stout, with a conical 
pomt, and about 0 15-0 27 mm long 

Hie tail of the female appears to vary between about 
0 26 mm, and 0 5 mm in len^h, and bears a pair of papiUs 
(or “ caudal pores ”) just behind its middle Hie vulva, 
wluch IS not prominent, is somewhat vanable in position. 
It may be as far back as the antenor third of the body, or as 

* According to Sfonnig (1924) this tooth xs tnfid. 
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far forward as the anterior quarter. The vagina is about 
2 mm. long, and passes into an egg*chamber about 1-1*5 mm. 
long, followed by a short and narrow common uterine trunk. 
From the posterior entTof this four uterine branches originate 
at the same level, but their cavities, according to Oitlepp, 
“ arise by a^double subdivision of the unpaired duct.” * The 
eggs, according to v. Linstow, measure 0 039x0 031 mm., but 
according to the other authons 0*05-0 052x0 03-0*035 mm. 


7. Physaloptera moseull Thwaite, 1927. (Fig. 88 ) 

Uost : — “ Domestic mouse ” (intestine) ; Colombo, Ceylon. 
The male measures 23 8-28 mm. m length and OHO-l mm. 
in maximum thickness, the female 38-00 mm. and 1*5- 
1*7 mm. respectively. The body is more tapering in front 




Fig 88 —Pkytaloptera mwcul* A, ontonor ond, dorsal view ; 

B, cloacal region of male, \*entral view (After Thwaite ) 

I 

than behind. “ The cuticle, w*hich is marked by very fine 
transverse striations, is somewhat inflated round the anterior 
end of the worm . . . The inner face of each lip is armed 

• In a young specimen seen by the writer the branches originated 
dichotomoosly. 
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with a relatively lai^ge, median, external triangular tooth, 
which does not project beyond the antenor border of the hp ; 
a smaller median internal tooth is present Each hp, in 
addition, is armed on its internal face, and on each side, with 
three small teeth ; these are irregular in size and shape, and 
occasionally only two appear to be present.” The total length 
of the oesophagus is 4 4-6*4 mm. Its anterior portion 
measures 0*4-0*53 mm. 

The tail of the male is about l*8-2*2 mm. long “Its 
ventral surface is ornamented mth small cuticular elevations 
arranged in longitudmal row8,'*givmg it a scaly appearance ” 
The abe are similarly ornament^ The papUlse in the cloaca! 
re^on are arranged as shown m fig. 88, B. In addition to these 
there are three pairs of papillae, equally spaced, on the more 
posterior portion of the tad Ilie left spicule is slender and 
measures 1*42-1 83 mm in length, ^e right spicule is 
much stouter, tapers sharply to a point, and measures 0 344- 
0 368 mm. 

The tail of the female is short (about 0 6 mm } and conical. 
tDie cuticle of the postenor end is somewhat mflated The 
vulva is inconspicuous, and is situated near the postenor 
end of the oesophagus, at a distance of 5 5-7 mm from the 
antenor extremity. The utems is descnbed as having at 
least five branches, the common trunk ^ving ofiF at first 
two, which almost immediately subdivide, one into two and 
the other into three branches The eggs measure, on an 
averrq^, 0*051 XO 032 mm 

8. Physalopten spp. 

Ihe foL’owing larval or mdetermmable forms of Physdlo- 
plera are recorded from India, Ceylon or Burma. 

Parana (1880, f>) records larval forms iram an unnamed 
snake in Burma (Garin Mountains) These were 25-53 mm. 
long, and had mucronate tads One of them was enclosed 
'in a connective-tissue capsule measuring 15x5 mm. No 
other characters of diagnostic value are mentioned 

V. I^tow (1904) records two specimens of an undetermmed 
fipecies of PhysoZoplera from the mtestine of Ccdotes versicolor 
at Colombo, Ceylon He gives only the followmg details 
concerning them — “ Length 12 6 to 13 6 mm ; diameter 0 5^ 
to 1 12 mm , lips with three conical projections, of which the 
central is the highest and cames a tooth at its apex ; the 
oesophagus is equal to 1/5*7 of the body length , the tail, 
rounded oehmd, l/16th of the entire length ” 

Stewart (1914, a) records a larval form encysted m the wall 
of the urmary bladder of Bufo stomaticus [=J5 andersoni} 
at Lucknow. One of the two specimens measured 1 739 mm. 
in length and 01184 mm in maximum thickness Each 
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Up earned a truncate (“ nipple-shaped ”) apical tooth A foil 
description of the moiphology of these larvss is given by 
Stewart * 

BayJis and Daubney (1922) record a single female specimen 
of an undetermined species of PhymlopUra from the stomach 
of the Indian fox {Vidpea bengalensts). 

The same authors record immature specimens of Physedo- 
ptera, about 5-7 mm in length, from the intestme of a 
“ raket bausi ” {Cohiber sp ) 

Rahimullah and Das (1933) record an undetermined species 
of PhysaloiMra from Vipera russdlit in the Deccan 

Karve (1938) records immature specimens of Phyaoloplera 
encysted in the muscles of the dorsal body-wall of Hemi~ 
dactylus flavivtridia at Poona 


2. Genus THUBUN^A Seurat, 1914 

Head not retractile within a cuticular collar. Lips sym- 
metncal or asymmetrical In the former case each hp is 
armed with three teeth , mi the latter case the smaller hp 
only may be armed. A short pharynx present A consider- 
able area of the ventral surface of the caudal end of the male 
is covered with small papilhform cuticular elevations Among 
these are the termination of the true papillse, which vary 
considerably in number^ and are often asymmetrical At 
least three pairs are preanal Spicules short, subequal, 
usually feebly chitinized. Vulva towards the anterior end 
of the body. Vagina and two parallel uterine branches run 
posteriorly. Adult worms in the stomach or intestine of 
lizards and snakes 

Genotype : — Thubunasa pudica Seurat, 1914 

1. Thabtinsa daefylurls Karve, 1938. (Ji^g 89 ) 

Synonym * — Tkuibmuea ttaymmeinca Patwardh&n, ibss, nee Bsybs 
1930 

Hosts • — Hemidadylus flavivtndis (stomach and intestme) 
Nagpur, Central Plrovinces (Patwardhan) and Poona fKaxve) 
palates versicolor (stomach), Poona (Karve). 

Patwardhan (1935, b) briefly desenbed specimens of ^hu 
bunaa which he assigned to T asymmdrtca Baylfe, 1930 
a species originally desenbed from Mabuya tnaciMxdym it 
Africa (Uganda). Karve (1^8) has given a fuller descriptior 
or what he regards as Patwai^an’s species, which he con 
aiders distinct £rom T. asymrnetrvca and names T daetylurts 
The characters differentiating this form firom T. ctsyrntruirica 
are very shght, and it seems possible that it may be no more 
than a race or variety of the latter. 
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The male meastites 6-8 7 mm m length and about 0 19 mm. 
in maximum thickness, the female 11'5-19 4 mm. and 0 23- 
0 31 mm. respectively. The lips are unequal, the left being 



Pig. S\>i—Thubunaia dadylttne. A, antonor end of fomalo, dorsal 
VMw. CfCuticdlar collar. 0 „ ccsopliagua; Ph , pharyax. 
2*4 middle tooth B, postonor ood of znalo, vontril viott. 
It , eatieolar ndgo (conflueat taborclos } ; S , loft spiculo 
(Alter Katvo ) 


amallor than the right, and each bears three papillse. The left 
lip is armed on its inner surface 'with three fomardl} -directed 
moi n. M 
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teeth, the middle tooth being stout and somewhat curved 
outwards, the other two teeth shorter and more slender. 
Behind the bases of the lips there is a slight cuticular collar, 
and just behind this a ring of papillse, six of which axe visible 
in dorsal or ventral view, and four in lateral view. The 
distance from the anterior e:^ti^mity to the end of the pharynx 
is about 0 024-0 034 mm according to Karve, or 0 05 mm 
according to Patwardhan , to the end of the anterior portion 
of the (esophagus about 0 26-0 35 mm. , and to the end of the 
entire oesophagus 2 06-3*55 mm The nerve-ring is situated 
at about 0 2-^*23 mm , the prominent cervical papillae at 
about 0 2-0 24 mm , and the excretory pore at about 0 26- 
0 3 mm , from the antenor extremity 

The male has ten pairs of caudal papillae, of which four 
pairs are preanal and six postanal. The tuberculate^ area 
of the ventral surface stops short of the two most j^stcrior 
pairs The left spicule measures 0 07-0 105 mm m length, 
the right 0 045-0 075 mm 

The tail of the female is comcal and measures about 
0 2 mm. m lengUi It bears a pair of papillae at about 
0 06-0 08 mm. from the tip. The vulva is situated at 
3-3*9 mm from the anterior end, according to Karve, or at 
1*21 mm. according to Patwardhan The muscular vagina 
expands, at a distance of about 0 19 mm behind the vulva, 
into an egg-reservoir which measures about 0 38 mm in length 
and gives off the two itenne branches at its posterior end 
The eggs have thick shells and contain embryos when rehdy 
for laymg. They measure about 0 03-0 032 x 0 018-0 022 mm 
according to Karve, or 0 037x0*025 mm accordmg to Pat- 
wardhan 


3, Genus FROLEPTBS Dujardin, 1845 

Synonyms * — Spttvptenna v. Beneden, 1868 ; Ooromllav Beneden, 
1871 , Htsttoeephdhis Molm, 1860 (part) 

Anterior end closely resembling that of Physahptera , 
the head usually retractile withm a cuticular collar Each 
lip armed with a median conical tooth, and sometimes with 
other smaller teeth and denticles, on its inner surface 
Pfiarynx or buccal capsule absent Caudal end of male 
spirally coiled and provided with wide aha, not contmuoua 
anteriorly, into which project eight to ten pairs of pedun- 
eulate papillae Spicules unequal Vulva near the anus 
Utenne branches two, parallel Adult worms in the stomach 
or intestine of fishes (chiefly Elasmohranchs). Larvae en- 
capsuled in Decapod Crustacea 
(Senotype . — Prohptus acutue Dujardin, 1845 
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1. Proleptns obtosos Dujardm, 184.5 (Figs 904^ 91 ) 

Synonyms — CoronxUa eaUteola v Beneden, 1871 ; Spiropterina 
seiUteola v Linstov, 1801 , Proleptwi sallteola Lloyd, 1920 ; 
t J^Mfoptenna eorotuOa v. Beneden, 18o8 , 7 Pnleptua eoronaius 
Yorke and Msplestone, 1026 

Hosts * — This spedes is very common m the stomach, 
and intestine of European dogfish (Seylbum calvUus, S canieiHa) 
and has been recorded from unnam^ “ sharks ” off the coast 


Fig 91. 



Fig 80 — Prokplm cbtimu. Antenorend (After Lloyd, m Free 
Zool SocJ 

Fig 91 — Prol^ltta dbtugus Postenor end of male , ventral new. 
(After Seurat ) 

of South Africa. Shipley and Homell (1906) record it from 
Aitobalis narinan, and Taylor (1925, 6) from Aeanihias 
vulgans, off Ceylon The imperfectly^Jescnbed species 

x2 
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SpiropienTM cormakt v Beneden, which'jnay be identical with 
P. (Atusus, is recorded from Scylhvm canicula and from 
Raja radmns. The worms are commonly found with their 
anterior 'ends * firmly attached to, or partly buried in, the 
mucous membrane of the host 

The following descnption is derived from those given by 
V. Lmstow (1901, a), Seurat (1919, a), Lloyd (1920) and 
Muller (1925) l^e male measures about 32-38 mm m 
length and 0 55 mm. in maximum thickness, the female 
about 32-69 mm. and 0*73-0 91 mm respectively The 
body IS somewhat tapering anteriorly. The hps are somewhat 
rounded, and each carries a single comcal tooth. In young 
individuals there is an annular cuticular thickenmg just 
behind the lips. In the adult the outer cuticle of this thickenmg 
becomes separated from the underlying layer and forms 
a prominent circular fold or collar which may be turned 
back hke an umbrella, or forward so as to surround the lips 
like a cup The oesophagus measures about 3 6-4 9 mm 
in length in the male, and 3 7-6 9 mm. in the female The 
nerve-nng is situated at 0 4r-0*65 mm , the cervical papillai 
at 0 46-0 54 mm , and the excretory pore at 0 67-1*17 mm 
from the anterior extremity 

The tail of the male is about 1-1*76 mm. long There are » 
wide caudal alee, about 2 mm long, into which project eight 
pairs of lateral pedunculate papillee Three of these are 
preanal or adanal and five postanal. The anterior and 
posterior of these papillee on each side are isolated, while 
the remainder form three pairs, one adanal and two postanal. 
Seurat figures, in addijkion, a pair of subventral papillee with 
shorter p^uncles, a little behind the cloacal aperture, and 
a pair of small lateral papillee (or “ caudal pores ”) close to 
the tip of the tail, l^e ventral surface of the body, for 
some distance in front of the cloacal aperture, is covered 
with elongate, quadrangular, cuticular elevations arranged 
in longitudinal rows The left spicule measures about 
1*32-2*13 mm. in length, and is slender, transversely striated 
and pointed At about its distal third it carries a small 
tubercle on its dorsal surface. Proximally this spicule con- 
sists of a tubular shaft Distally to the tubercle the shaft 
becomes much narrower, and bears a pair of inflated ala* 
which are folded mwards over its ventral surface, for the greater 
part of their length, so as to form a tube The right spicule 
is 0 36-0 41 mm long It usually hes almost at right angles 
to the longitudmal axis of the body, and is of la very 

* liloyd makes the curious statement that the n oims, when attached, 
are always attached by the tail-end 
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charactenstic shape Its proximal half is stout and of nearly 
uniform thickness (about 40/1), but distally it is tapering. 
Its tip IS bent towards the left side, almost at right angles 
to the main shaft, and appears to form a guide for the left 
spicule 

The tail of the female is about 0 4r-0 7 mm. long, and is 
constncted behind the anus to form a digitiform process, 
which IS bent towards the dorsal side It has a small terminal 
spike and beats, accordmg to Seurat, a pair of “ caudal pores ” 
at 0 042 mm from its tip The vulva is situated at about 
0 89-1 mm from the posterior extremity. The cuticle 
surroundmg it is often much infiated The vagina is short, 
and consists of a pynform, muscular ovejector, about 0 35 mm 
long, and a narrower cyhndrical portion of about the same 
length The unpaired trunk of the uterus is also very short 
The utenne branches nm forward parallel to each other 
as far as the anterior region of the intestme, and then turn 
postenorly. At their postenor ends they pass mto short, 
narrow oviducts which turn forward to join the anteriorly* 
directed ot^anes The eggs have very thick shells measuring 
about 0 047-0 052 x 0 029-0 037 mm. 

Larval forms, possibly belongmg to this species, have been 
recorded from vanous crabs (Carcmus mserms, Portunus »nor* 
moralm [=P. dcpurotor], Pagurus bernhardus, Hyas araneus) 
Seurat (1919, a) suspects that an Amphipod of the Gammand 
family also server as an intermediate host 


Subfamily THELAlZUNiS Bayhs and Daubney, 1926. 

Lips inconspicuous or absent Dorsal and ventral cephalic 
shields absent A buccal capsule usually present, without 
spiral or annular thickenings Preanal papiUse of male 
typically numerous Accessory piece usually absent 


Key to Genera 

Cuticular annulations with prominent edges 
Bncca! capsule rclati\ cly short 
Cuticular annulations not prominent Buc- 
' cal capsule elongate and tubular, with an 
expansion ontenorly 

1 Edges of annulations without spines 
Spmcs present on edges of annmations 

2 Btcnno branches opposed . ... 

Utenno branches parallel 

3 Buccal capsule with longitudinal nbs in wall 

of expanded anterior portion, and with 
teeth anteriorly 

Buccal capsulo without nbs or teeth . . 


1 


3 

THEI.AZIA, p 166 
2 

SnviTEcrLS, p 171 
TirYiiACOvnMA, p 174 


BnAJlDOCHOVA, p 17G 
QeASimixAZtA, p. 177 
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1 Genas TEQiLAZIA Bose, 1819 
Synonym : — TheUtzius Bose, 1819- 

Cuticle with relatively coarse transverse striations or 
annnlations, the posterior edges of which are usijally prominent, 
giving the body a serrated appearance in profile A buccal 
capside present, of vanable shape, but usually more or less 
cup'Shaped, and having its anterior edge cut into six festoons 
Tad of male short and blunt, without alse Preanal papiUse 
numerous, frequently mcluding an unpaired precloacal 
papilla Two to four pairs of postanal papillse present 
Spicules unequal Accessory piece absent Tail of female 
bluntly rounded Vulva in antenor region of body. Utenne 
branches parallel, running postenorly. Female viviparous. 
Adult worms in the lachrymal ducts or beneath the eyehds 
of mammals (occasionally in the aqueous humour of the eyes), 
or imder the nictitatmg membranes of birds 

Gtenotype — Thelazia rhodesii (Desmarets, 1828) 

Key to Species 

Oatflide diameter of buccal capsule greatest at 
its base . . . ••••*• .. • 1* 

Outside diameter of buccal capsule greatest at its 

middle or anteriorly . . . 2 

1. Longer spicule of male 0 3 mm. or more m 

lei^b ; parasite of pamels . . . leeset, p 170 

Longer ^icule of male 0 2 mm or less m length ; 
parasite of EquidsB [and cattle (?}] . . lacrymahs, p 167. 

2 Longer spicule of male about 2 mm in length ; 

parasite of dog and man . cdUxpsida, p 169. 

Longer spicule of male less than 1 mm m length , 
parasite of cattle and Eqmdss rhodesn, p 166 

1. Thelazia rhodesU (Desmarets, 1828) de BlamviUe, 1828 
(Fig 92) 

V Synonyms — Thelaztus rJiodeStt Desmarets, 1828 ; TheUvna rhodti 
' Gurlt, 1831 (part), F^ana lacryrrKUis Gurlt, 1831 (part)^ 
Ftlarta boms Baillet, 1858 , Ftlana palpebrarum BaQlet, 1858 , 
Thekaxa rhodesi BaiUiet and Heniy, 1910 , Thdazta Jloresuma 
Smit and Noto>Soediro, 1930. 

Hosts — ^This IS a common parasite of the eyes of cattle 
and buffaloes m many parts of the world. It has also been 
recorded fmm the horse m the Island of Flores (Netherlands 
East Indies). In India it has been recorded firom cattle or 
buffaloes in Bombay, Madras, Central Brovinces, United 
Provinces and Bengal, and there are specimens from Ceylon m 
the British Museum (Natural History). 

The male measures 7*3—14 mm m length and 0 4-0 46 mm. 
in maximum thickness, the female 12—21 mm and about 
0 47-0 5 mm respectively. The annulations of the cuticle 
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are prominent, and are at intervals of 12-22 l?he buccal 
capsule is short and Vude, being ividest near its anterior 
end It measures 16-22 /t in length and 20-30 in width 
The oesophagus is about 0 47-0 65 mm long The nerve- 
ting 18 situated at about 0 49-0 54 mm , and the prominent 
cervical papillae at about 0 63-0 77 mm , from the antenor 
extremity 

The tail of the male is blunt and measures 0 078-0 092 mm 
in length There are 12-14 pairs of preanal and two or three 
pairs of pbstanal papillae The left spicule is about 0*62 
0 93 mm long, and is filiform, with -a thickening at ab >ut 
its anterior third The nght spicule is relatively stout and 
measures about 0 1-0 15 mm in length 



Fig 92 — TheUmarTmieny Antenor end of fomale / lateral view 
(After Baylu ) 

The tail of the female is about 0 08-0 083 mm long, and 
18 bluntly conical, with a small terminal spike The vulva 
is situated at about 0 9-1 2 mm from the antenor end The 
embryos «» vltero measure about 0 2 mm m length and 3 7 /x 
in thickness 

2 Thelazia lacrymalis (Gurlt, 1831) Bailliet and Henryk 1910 
(E^g 93 ) 

Synonyms — FtUtrta laerymalty Gurlt, 1831 (part) , Tlidazta 
rhodyy Gurlt, 1831 (part) , Ftlana palpebralys Wilson, 1844, 
nec Face, 1866, nee Houghton, 1917, Ftlana laefiri/malts hiarcht, 
1860, Ftlana laenmalts Moroni, 1864, nec Dublin, 1850, 
Sptroptera lachrj/malta Cobbold, 1874 Ftlana lakri/malts 
Schneidemuhl, 1896 (part) 

Bosts — This IS a widely-distnbuted parasite of the eyes 
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of horses. It seems probable that the records of its occurrence 
in cattle by some authors (e. g. Gaiger, 1910) may have been 
dne to confusion \7ith T. rhodesti It has been recorded &om 
horses in India by Lingard and by Gaiger, and a form which 
was probably this species is recorded &om Ceylon by NichoUs 
and Crawfo:^ (1925). 

The male measures 8-12 mm. in length and 0 3 mm in 
maximum thickness, the female 147-18 mm. and (according 
to Nicholls and Crawford) 0 37 mm respecMvely. The 
cnticnlar annniations are prominent, and are 7/t apart 
according to Travossos (1918), or 20/i according to NichoUs 
and Crav^ord The buccal capsule is widest at its base, 




Fig. 93 — Thdasta lacrynudxs. Ai antenor end of male ; ^ 

B, posterior end of male, lateral view. (After Travassos ) 

and measures about 001 mm in length and 0 021 mm. in^ 
width. The oesophagus is about 0 3-0 4 mm. long. The' 
- uerv’e-iing is situated at 02 mm. and the excretory pore 
at about 0 28 mm. firom the antenor end. 

The tail of the male is bluntly conical and measures 0 07 mm. 
in length. There are about 10-12 pairs of preanal and two 
or three pairs of postanal papillee Both spicules are stout 
and bear al® distally. The left spicule is 0 17-0 19 mm 
long, the right 0 13-0 14 mm 

^e tadl of the female is 0 07 mm long, according to NichoDs 
and Crawford. The vulva is situated at 0 56-0 98 mm. 
from the anterior end. 
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3 Thelazia callipseda BaiUiet and Henry, 1910 (Eig 94 } 

S3monyii]s — FtUxna palpebralta Houghton, 1917, nec Wilson, 
1844; Filana eircumoculani Ward, 191& t Filana ptHpebralta 
Face, 1866 ; ^ Agamofilana palp^eHts Ca^ellani and Chalmers, 
1910 

Hosts — This species was ongmally recorded from a dog 
at Bawal Pmdi, Punjab It is reported to be conimon in 




Fig 94 — Thelazta eaUipsda A, anterior end, lateral view; 

B, posterior end of male, ventral view. (After Bbu.) 

dogs in Burma (Evans and Bennie, 1910} and m China, where 
several cases of human infestation have been recorded. 

The original description has been largely supplemented 
by Faust (1928) and by Hsu (1933). ^e male measures 
about 4 5-13 mm. m length and 0 27-^ 44 mm. m maximum 
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thickness, the female about 6 25-17 mm and 0*3-0 8 mm 
respectively The cuticle is rather finely stnated, but the 
edges of the striations are promment The head bears an 
inner circle of six small papillie, and an outer circle consisting 
of two lateral and two pairs each of subdorsal and sub ventral 
panillse The buccal capsule measuies about 0 02-0 033 ihm. 
in length and 0 024-0*038 mm in maximum width It is 
cup-shaped, the greatest diameter being in the middle of its 
length, and the least at its posterior end The oesophagus 
IS about 0 5-0 86 mm long The uerve-nng is situated at. 
about 0 27-0 47 mill from the antenor extremity 

The tail of the niale is blunt and measures 0 0b4-0 1 mm 
in length There are, according to Hsu, from eight to ten 
pairs of preanal and five pairs of postanal papillse all of which 
are subventral except the most postenor pair but one, which 
IS laterally situated The left spicule measures about 1 87- 
2 42 mm in length, and has a pomted tip. The right spicule 
is about 0 12<-0 16 mm. long, and is alate, with a blunt tip. 

The tail of the female is 'bluntly comcal and measures 
0 045-0 094 mm. in len^h. The vulva is situated at about 
0*37-0 67 mm from the anterior end The vagma, according 
to Faust, runs postenorly for a distance of 1*4 mm and then 
expands mto a bulb !l^m tiiis the common trunk of the 
uterus runs back for a distance of, 0*7 mm. before givmg off 
the utenne branches The coils of the ovanan tubra extend 
almost as far as the anus The embryos %n vtero measure 
about 0 4 mip in length and 13*3-18 n m thickness According 
to Faust, the membranes in which they are enclosed swell 
up after their deposition in isotonic fluids, forming a balloon- 
hke expansion at one end which causes them to float They 
can also resist desiccation for ^veral days 

4 Thelazla leesei BaiUiet and Henry, 1910 

Synonym — Tlielaxia leen Neven-Lemaire, 1912 

Host — ^This speciesvoccurs in the eyes of camels, and was 
first found by Leese in the Punjab. Badanme (1938) has 
recorded it from Turkmenia. 

The male measures about 12 mm m length and U 21 mm. 
in maximum thickness, the female 15-21 mm and 0 4 mm 
respectively The cuticle is relatively finely stnated. The 
buccal capsule is narrowed gradually anteriorly, but its 
walls are thickened posteriorly so as to reduce the lumen 
In the female it measures, according to Badamne, 0 0125 mm 
in length and 0 025 mm in width at the base The oesophagus 
IS about 0 29 mm long in the male and 0 32-0 36 mm in the 
female The nerve-ring is situated at about 0 2-0 28 mm. 
from the anterioi end 
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The male has at least 25 [pairs of preanal papilke The 
spicules measure respectively 0 34 mm and 0 105 mm. 

The tail of the female, accordmg to Badamne, is 0 07 mm. 
long. The vulva is situated at 0 425-0 44 mm from the 
anterior end, accordmg to Hailhet and Henry, or at 0 63 mm. 
according to Badamne 

2 Genus SPINITECTUS Fourment, 1883 

Synonyms — Ooezta Zodor, 1800 (part); LtorhynchuB Rudolphi, 
1801 (part) ; Coehltu Zedor, 1803 (part) 

Body armed \nth transverse rings, usually closer together 
antenorly, beanng backurardly-dimcted spmes He^d re* 
tractile, with mconspicnous hps A short cyhndncal or 
funnel-shaped buccal capsule present Tail of male bluntly 
rounded, with narrow als Caudal papills usually not more 
than about ten pairs, of which four or five are preanal. 
“ Denticulate crests ” sometimes present m front of the cloacal 
aperture. Spicules usually very unequal. Vulva m the 
middle or posterior region of the body Dterme branches 
opposed Female oviparous Eggs (m the genotype) with 
polar filaments Adult w'orms in the alimentary canal of 
fishes 

Genotype * — SpmtUdm ovifittgeUts Fourment, 1883. 

Key to Species, 

31alo about 6 mm., temale 9 nun long, both spicules 

0 11mm long . . tndtcus, p 172 

Male less than 2 mm long, female undescribed; 

spicules about 0 4 mm and 0 09 mm. long minor, p 171. 

Male undescnbed , female less than 2 mm long corit, p 173. 

1 Spinitectus minor (Stewart, 1914} 

Synonym* — Sptroptera detUteultUa [Bud] var minor Stewart^ 
1914 

Host — Wattage ailv. (stomach) ^ Lucknow 

This form was desenbed by' Stewart (1914, a) from two 
male specimens only It differs so greatly from the species 
now known as SpinUeetus inermis (2^er, 1800), of which the 
Liorhynchus dentictdatus * of Bndolplu is considered a 
synonym, that it is here treated as a distmet species 

The male measures 1 88 mm m length and 0 068 [“ 0 68 ”] 
mm m masomum thickness The body is thickened antenorly, 
and shows a senes of promment annulations, the edges of 
whidi, in the antenor third of the body, are armed with 
large spmes, measuring up to about 0 024 'mm in length. 


* —Sptroptera denttadata (Rud , 1809) v Lmstow, 1909 
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The first ring bears 26 spines, the second 22, and the third 20. 
The distance between the rings decreases from 17 fi antenoriy 
to 7 /i in the middle of the body The mouth is at the apex 
of a conical structure, and there appear to be no lips There 
is a tubular buccal capsule, about 0 03-0 048 mm. long QThe 
oesophagus extends to a distance of about 013-0 2 mm 
from the head end It is “ broadest at its antenor extremity, 
where it expands like the capital of a pillar, and decreases 
steadily in its first third The second two-thirds are um- 
formly cylindncal Before joining the intestine it forms 
one complete loop by curling upon itself.” The nerve-rmg 
and excretory pore were not seen 

The tail is 0 059-0 068 mm. long. The caudal ate begm 
at a distance of 0 277 -inm from the posterior extremity 
There are from four to six preanal and from five to six post- 
anal papillsD on each side The left spicule is about 0 44 mm 
long, and has a foot-shaped ” ternunal portion measuring 
0 015 mm in length The nght spicule is pointed and about 
0 08-0 094 mm long 

2 Splniteotus indlcus Verma and Agarwala, 1032 (Fig. 05 } 

ffbsts . — Siluroid fishes — Psevdotropim>garua, Eidropitcthya 
vacha (mtestine, often attached to the wall and usually in 
the hinder part) , Allahabad. 

The male measures, on an average, 6 mm m length and 
0 IX mm in maximum thickness, the female 0 mm. and 

0 39 mm. respectively. The cuticle of the body bears more 

than 160 spiny annulations, the anterior '20-30 of -which 
are conspicuous The annulations grow less marked pos- 
tenorly, and disappear near the anus The distance between 
them gradually increases postenorly, but behind the antenor 
third of the body they become almost equidistant The 
number of spines on each annulation is 22-28, and their 
length bout 25 p in the male and 23 5fi in the female 
The month is bounded by four inconspicuous papilte or 
valves ” The /buccal capsule is narrow and tubular, and 
measures 0 3 003] mm in length The cesophagus is 

1 *5 mm long, arid is narrow antenoriy, but widens to a diameter 
of 0 12 mm. nyar its posterior end The nerve-ring, in the 
female, is situated at 0 19 mm from the antenor extremity 

The tail of the male is slightly bent, and measures 0*16 mm 
in length There are nine pans of caudal papilte, of w'hich 
five are preanal and four postnnal They decrease in size 
posteriorly. The spicules are said to be equal^ m length 
(Oil mm) and similar in shape. “The anterior part is 
rod-hke and outwnrdlj' inclined, almost at nght angles to the 
main axis; but the main bodj is somewhat depressed and 
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bears, about its middle, ft minafe tubercle along the outer 
mr^n *' 

The tad of the female is 0 2-0 3 mm long, and has a pointed 
tip. The ’inilva is shghtlv m fiont of the middle of the body 
The vagina is a narrow muscular tube, running posteriorly 
from the vidva The uterine branches are reflexed, the 
anterior branch doublv 



Fig 95 — Spmrtutm indtcus A, antenor end of male ; B, postenor 
end of male, lateral view (After Yetma and Agarwala ) 

3 Splnitectos corti lifoorthy, 1938 

Host — Ophtocephalua gachua (mtestine) , Chitaldrug Dis- 
tnct, Mysore State 

Of this species Moorthy (1938, a) obtained only females 
These measmed 1 4r-l 9 mm m length and 0 14^) 18 mm 
m maximum thickness The body tapers shghtly towards 
both ends, and bears 4&-51 rings of promment spmes, 
beginmng a* about 007 mm from the anterior extremity 
The first two rmga are closer together than the rest The 
number of spines increases from 22 m the first nng to about 
30 in the rings near the middle of the body, and then decreases 
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gradually to about six in those near the tail, which are not 
complete circles There is a short, funnel-shaped mouth, 
leading into a narrow, tubular buccal capsule The antenor 
portion of the oesophagus is O'13-O 14 mm long, the posterior 
portion 0 29-0*37 mm The nerve-nng is situated at 0 12- 
0 14 mm. from the antenor extremity, and the excretory 
pore at the level of the fourth ring of spmes. 

The tail is 0 1-0 13 mm long, and bears a pair of caudal 
papillre not far from its tip, which may be acute or rounded. 
Spines may or may not extend to the tip The vulva is situated 
in the posterior third of the body, at 1 23-1 6 mm from the 
antenor end. The muscular vagma runs forward for a dis- 
tance of about 0 18 mm from it,, and the uterine branches 
extend anteriorly to the middle of the postenor portion of 
the oesophagus The eggs measure 0 028-0 031x0 016- 
0 018 mm , and ore said to be without polar filaments 

3 Genus THYLACONEHA Chandler. 1929. 

Cutide (in female) with coarse annulations, the edges of 
which are armed wi^ numerous backwordly-chreoted spines 
Buccal capsule with a wide, cup-shaped anterior portion and 
a narrow posterior portion, (llale * with broad caudal alae 
and several pairs of pedunculate preanal and postanal papillse 
Spicules Tme(]ual, both relatively long and slender. An 
accessoiy piece present] Vulva in the oesophageal region 
Uterine branches parallel. Adult worms in 'the pentoneal 
cavity of birds 

Genotype : — Thylacomma sigmura Chandler, 1929 

1. Thylaconema sigmura Chandler, 1929 (Eig 96 ) 

Host : — Argos pheasant {Argusitavus argus) (peritoneal 
cavity) ; Zoological Gardens, CSalcutta 

The female measures about 15 mm in leUgth and 0 4 mm 
in mayrmum thickness. The diameter of the head is about 
0 065 mm. The cuticular annulations are about 12 ft apart 
in the oesophageal region, the interval increasmg to 25-30 ft 
in the posterior part of the body. They are armed with 
small spmes, which are most marked in the'' antenor half 
of the body. The antenor portion of the buccal capsule 
measures about 0 025 mm in width and 0 015 mm. m depth. 
The oesophagus is about 0 88 mm long, and has an 
almost u^orm diameter of about 0 055 mm The nerre- 
nng is situated at about 0 45 mm. from the anterior end. 

* The male specimen descnbed hy Chandler was incomplets, and 
he expresses some doubt as to whether it belonged to the same genus 
and species as the female 
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of the uterus is very short and about 0 035 ram m diameter. 
The uterine branches narrow suddenly in the posterior region 
of the body, and end in slightly coiled ovaries 
[The single male seen by Chandler was without its anterior 
end, and it could not, therefore, be determined whether it 
belonged to the same species, or even genus, as the female. 
Its characters, as described and figured, seem suggestive 
of Habronerm rather than of a member of the Thelazunsc, 
especially as regards the caudal aim, papillm, spicules and 
accessory piece The maximum thickness of this specimen 
IS 0 27 mm. The tail is 0175 mm long. The caudal aim 
form a spoon>shaped structure measunng 0 4 mm in length 
and about 03 mm in width, marked ivith fine stnations 
There are two pairs of lateral preanal papillm with long 
peduncles, an adanal pair and two postanal pairs of similar 
papillas, and three or possibly four pairs of smaller papillm 
near the tip of the tail. The longer spicule, which is apparently 
that of the right side, measures 1*35 mm in length, the shorter 
0 59 mm The accessoiy piece consists of “ two convergent 
chitinized bars connected by a dehcate membrane.”] 


4 Genus BHABDOCHOHA Bailliet, 1916 

Synonyms — Diapharaqm Dujardm, 1845 (part), Htstioctphalua 
Diesmg, 1851 (part), Paeudanoyracanthxw Skrjabin, 1923 
(part) , ? Jchthyo^rura Skrjabin, 1917. 

laps small. Buccal capsule funnel-shaped anteriorly, and 
supported in this region by longitudmal nbs, which project 
as teeth anteriorly. Tail of male conical, without aim 
Numerous preanal and five or six pairs of postanal papillm 
present. Spicules unequal Vulva in middle region of 
body. Utenne branches opposed. Adult worms usuallj’ 
in the intescine of freshwater fishes. 

Genotype : — RkaMockona dmudala (Pujardm, 1845) 

1 Rhabdochona uca Pearse, 1932 

Host — ^Fiddler crab (I7ca manii) (infestme) , Port Canning. 

This species is tentatively assigned by Pearse to the genus 
Rliahdochana The male is unknown The following is 
Pearse’s description • — 

'’Body length of female: 1*2 mm , width, 0 03 mm. 
Lips with three teeth ; buccal cavity supported by eight 
longitudinal thickenings ; muscular oesophagus, 0*24 mm. 
long , glandular oesophagus, 0 22 mm. long. Tad 0 14 mm. 
long , tapenng, obtuse Uten apparently opjioscd , antenor 
one show ing eggs increasing in size posteriorly ; vulva near 
middle of body ’ 
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5 Genus QUASITHELAZIA Alaplcstone, 1932 *. 

Conical Itps present, surmounted by cuticular caps Buccal 
capsule elongate, thick•^\ ailed, cylindrical, but expanded 
dorso-vcntrally in front l^Iale uitb ivell-developed caudal 
alse and numerous small caudal papillai Spicules unequal 
and dissimilar. Accessory piece absent Female undcscribed. 
Adult worms in the gizzard of birds 
Genotype * — Quasithdazia tenuis ^laplcstone, 1932. 

1 Quaslthelasia tennis Maplcstonc, 1932 (Fig 97.) 

Host . — Kingfisher {Halcyon [CeryZe] smymensis) (gizzard) ; 
Zoological Gallons, C^lcutte 



Fig. 97 — QwuiOidazia tenuu A, antenor end , B, postenor end 
of male, ventro lateral view. (After Jdaplestone ) 

This species is known only from a smgle male specimen 

* The systematic position of this genus is very doubtful Maplestone 
places it m the Sdustorophinis of Travassos, 1918, a group which 
IS itself of doubtful status He pomts out, at the same time, that the 
genus has resemblances both to the Acuaninsi and to the Thelaziinse 
It is here pla<»d provisionally m the latter group 

KESI H 
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This measured 8*48 mm. m length and 0’12 mm. m mayinnnn^ 
thickness. The length of the buccal capsule was 0 16 mm. 
that of the antenor portion of the oesophagus 0 396 mm 
and that of its postenor portion 0 931 mm Between the 
buccal capsule and the oesophagus “there is a swollen, 
shghtly lobate structure, which is probably glandular m 
function ” 

The caudal end is curved ventrally The tail is 0 1 mm 
long There are twelve pairs of preanal and four pairs of 
postanal papillae The papillae are said to be pedunculate, 
but Maplestone’s figure does not indicate this llie spicules 
measure 0 54 mm and Oil mm in length respectively 


Subfamily RICTULARnNiE HaU, 1913 *. 

Lips absent Mouth subterminal, opening dorsally by 
a transversely elongated aperture bordered with small 
denticles. A small, well-ciiitmized buccal capsule present, 
armed at its base with aeeth or spmes. Ci^icle of body 
armed with two longitudmal subventral rows of large, 
flattened, oomb*like spines, at least in the antenor region, 
the spines becommg scarcer and smaller posteriorly. (Eso- 
phagus simple and club-shaped. Caudal end of male comcal, 
with or Without somewhat bursa-like alse. ' Several pairs 
of preanal and postanal papdlee present. Spicules short, 
equal or subequal An accessory piece present Vulva 
near 'the posterior end of the oesophagus -Utenne branches 
parallel, running posteriorly. Females oviparous. Eggs con- 
tain embryos when laid Adult worms in the small intestine 
of carmvores, bats and rodents 


1 Genus RKITULARIA Frobch, 1802 

Synonyms — Ophxoatoma Budolphi, 1801 (part) , Ophiostomum 
Creplm, 1830 (part) , Laphyctea Dujardin, 1845 , Pterygodennat 
itea WedI, 1861 , Dtaerratosortius Mirza, 1933 

With the characters of the subfamily 
Genotype — Rtctidana cnstata Frohch, 1802 

* Hall (1913) regarded Rtclulana as belonging to the Strongyloidea. 
and placed it, with Stcttdanoidea, m a subfamily of the Metastrongylidse 
There can be no doubt, however, of its Spirund affinities ~ Baylis 
and Daubney (1926) placed it in an appendix to the Thelaziiiue, while 
Yorke and Afoplestone (1926) adopted the family Bictularuds) of 
Hailhet, which they placed among the Spiruroidea The writer is 
unable to accept the family Biotulariidse as a natural group, but feels 
that the peculiar characters of Rtctuktna mark it oS quite distinctly 
from the Thelazimie Hall's subfamily is therefore retamed in a re- 
stricted sense, redefined so as to include only Rtctulana, and transferred 
to an entirely different position m the system 


Spectre 
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<Bsophageal region. The mouth is bordered internally with 
eomcal denticles, except on the ventral side The buccal 
capsule has a maximum width (at its base) of 0 048 mm. 
dorso-ventrally, or 0 042 mm laterally Its floor is flat 
or shghtly convex. The ventral wall of the capsule is more 
than twice as long as the dorsal wall A large dorsal add 
two smaller sub ventral teeth project forward into the capsule 
from its floor. The dorsal tooth, according to Jagers^old, 
has a large median cusp and two very small accessory cusps 
The oesophagus is 0 95-1*71 mm long in the male, and 
2-3 71 mm. in the female Its wider posterior portion is 
about SIX times as long as the narrower anterior portion 



Fig. 99 — Rictxdana cahtrenne Fostenor end of male ; 
ventral view (After Massmo ) 

The nerve-nng is situated at about the middle of the antenor 
portion, and the cervical papillae a httle behmd the junction 
of the two portions and at the level of the twelfth pair of 
“ combs ” (at about 0 21 mm £rom the anterior end m the 
male, or 0 37-0 68 mm in the female) The excretory pore 
is about half-way between the nerve-ring and the junction 
of the two parts of the oesophagus (at about 0 1 mm fijom the 
antenor end in the male, or 0*24-0 29 mm m the female) 

The tail of the male is about 0 13-0 24 mm long< There 
are two pairs of caudal alse, the antenor pair large and 
longitudmally striated, the postenor pair smaller and bordenng 
the tip of the taoL There are ten pairs of caudal papillas, 
of which three are preanal and seven postanal. They are 
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arranged, according to Massino, as shown m fig. 99 According 
to Jagerskiold the most anterior pair, like the two foUowmg 
pairs, have long peduncles Accordmg to hlassino they are 
sessile The cloacal aperture is situated on a proimnence 
covered with minute spme-like elevations The spicules 
are equal and measure about 0 17-0 19 mm m let^h. They 
have rounded roots and pomted tips The accessory piece, 
according to Massmo, is slipper-shaped 

The tail of the female is about 0 14-0’2 mm long, and ends 
m a small spike, near the base of which there is a pair of very 
small ]iapillse The vulva is situated at about 2 2-3 9 mm 
from the antenor extremity. The vagina runo postenorly 
and, after a course of about 0 4 mm , gives off the two utenne 
branches The eggs measure about 0 039-0 043 x0 026- 
0 034 mm 

2 Bictolada elvirse Parana, 1889 (Eig 100 ) 

Host * — ^Red-cheeked squirrel {Dmnomys [Siemraa] rufigenis) 
(intestine) , Mt. Mooleyit, Dana Mts , Tenasserim 

Of this species the male is unknown The 'female measures 
39-47 mm m length and 1-25 mtn in thickness According 



Fig 100 — Rtetviana elnrx A, anterior end of female, dorsal view}; 

B, antenor extremity of female, dorsal new. more lughly 
magnified (After Farona ) 


to Parana (1889, b) there are 19 pairs of small spines in the 
cervical region, followed, after a short interval, by a second 
senes of 32 pairs, increasing m size and becoming more widely 
separated postenorly, and extending to within 8 5 mm of the 
postenor extremity. Accordmg to Jagerskiold (1909), how- 
ever, who re-exammed the type-specimens but adds nothing 
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else to the onginal description, there are 26 [pans of] “ combs ” 
and 32 [pairs of^ spines The mouth has a transverse diameter 
of “ 0 014 ” [* 0 14] mm , and has three projections on itf 
anterior and three on its posterior border. Within the bucca 
capsule there are also two rounded 'papilliform projections 
The oesophagus is short and is said to measure “ 0 021 ” 

0 21] mm in thickness There is a pair of lateral cervical 
alae, beginmng a short, distance from the anterior end and 
measunng about 1 5 mm ip length. The cervical- papillae 
are situated at about the anterior third of the alee 

The vulva is situated between the first and second senes 
of “ combs ” or spines The eggs measure 0'056x0 028 mm 

3 Blctuiariasp 

Baylis and Daubney (1922) record a single female specimen 
of an undetermined species of Rictulana from the intestine 
of a palm-civet {Paradoxurua h&rmaphrodiius bondai) caught 
in the Museum compound, Calcutta 

4 Hictulariasp 

Synonym — Dtaerratoaomus tmingooni Mirza, 103 Jr 

Host — ^Mongoose {Hcrpestes mungo) (mtestine) , India 

Mirza (1933) desonbes a specimen-ivhich was evidently 
the antenor portion of a Rictnlana This fragment measured 
8 0 mm. m length and 0 253 mm in maximum thickness, and 
showed 42 pairs of “ coir 1 ” or spines 

Rictularia sp 

Rahimuliah and Das (1933) lecord three female specimens 
of an imdetermined species of Rictulana from the intestine 
of a Kussell’s viper (Vipera russdlh) m the Deccan These 
were probably “ pseudoparasites ” derived from some ammal 
swallowed by the snake 


Spibubid^ of Unceetaik' Position 
(" Spiroptera, ” sens lat.) 

Under this heading atb placed certain species ■which have 
not been described in sufficient detail to enable their systematic 
position to be determined The name Spiroptera (sensu 
stneto) IS a synonym of Aciiana, and is therefore invalid 
as a generic name It may, however, convemently be used, 
«i.s it has been used by many authors, to designate anv Spinind 
of uncertain status 
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1 “ Spiroptera ” feai Stossich, 1897 

Host — Haw k-owl{iV^no*sc«it<toto) (orbital cavity), Bbamo, 
Burma 

This species was erected by Stossich for a worm described 
under the name of “ Spiroptera sp ” by Parona (1889, b) 
Accordmg to Parona, the smgle female specimen exammed 
by him measured 16 mm m length and 1 mm m thickness 
The head had a rounded outline and two comcal papillse, 
measuring 0 018 mm m length The tail was very blunt, 
with a short prommence but without a terminal spike 

2. “ Spiroptera ” tiiangnlum v Lmstow, 1904 

Host — Caloies ophtomachus (body-cavity) , Colombo, Cey- 
lon 

Of this species the tj^pe-specimen does, not appear to 
be available m the Colombo Museum v Lmstow (1904) 
describes the worm as follows — 

“ Qne male specimen, 4 1 mm long, 0 51 mm broad , 
cuticula simulate , at the junction of oesophagus and mtestme 
there is a deep circular constriciaon of the body wall 

" The head is rounded, and presents on each side a trian- 
gular mark with a small pap^a at the apex , the mouth 
leads into a small vestibule , the spicula (cim) are sub-equal 
and measure 0 41 mm , they are attenuated and pomted 
at the end, and show externally a reticulate design , the 
oesophagus is equal to the tail to of the entire length ; 
the tail IS flattened dorsally , on each side of it are four 
prte-anal and two post-anal papillae , the former mcrease 
in size from before backwards, and the first post-anal papillae 
are finger-shaped ” 

The figure given by v Lmstow of the postenor end is some- 
what suggestive of Strongylunst though fi'om the descnption 
it does not appear possible to identify the worm with S calotis 
Bayhs and Daubney, 1923 (sep vol i, p 145) In any case, 
it IS probably not a Spinind 

3 “ Spiropterd ” secretoiia v Lmstow, 1906 

Host — ^Indian darter {Anhinga [Plotual melanogaster) 
(oesophagus and stomach) , Wirawila, Ceylon 

The type-specimens of this species do not appear to be 
available in the Colombo Museum v Lmstow’s (1906, d) 
descnption is as follows — 

“Dimensions up to 32x16 [mm], but all specimens 
immature , both ends strongly attenuated , cuticle annulate , 
some are larvie in process of exuviation. At the head a 
dorsally placed obtusely conical papilla , m a circle behmd 
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this arc six roundish papilla?, and behind these in the sub- 
median lines four tiuncate papilKc with a very small one at 
the inner side Alongside the oesophagus runs a long gland 
containing a long gfanulcit secietion often projecting thiough 
the onfice which lies close behind the papillae Tail slioit 
with small finger-shaped appendix , lateial lines stiongly 
developed, one-fifth of the diametci of the body, enclosing 
a lateral canal ” 

Apart from the prominent cone piojeeting anteriorly, 
V Linstow’s figure of the head of this species is sonie\vhat 
suggestive of Habronema 

4 “Spiroptera” spp 

V Linstow (1004) mentions iindci the name of “ Spiroptcra 
spec * ” an immature foim fiOin the peiitoneiim of Bufo 
melanoshctvs at Colombo, Ceylon This measured 35 mm 
in length and 1 18 nun m thickness 

Undetermined species ot “ Sjnroptera ” are also mentioned, 
without desenption, by v jLinstow (1006, d) from the intestine 
of the long-tailed lobin {Ktttactncla malaba,nca \=:CtUacincla 
macrmirdl) at Nedunkeni , from the oesQphagiis of Pavo 
cnaipltts at Buttuwa ; and fiom the peritoneum of Fnmmbulv& 
ISeiuntsJ at (kilombo, all these locahties being 

in Ceylon , 


4. Family GNATHOSTOMIDiE Railliet, 

1895. 

Lips laige, trilobed, having the cuticle of their inner surfaces 
thickened and usually raised into longitudinal tooth-hke 
ndges which meet or interlock ivith those of the opposite 
hp. No pharynx or buccal capsule The vagina runs fonvard 
from the vulva Uterine branches two or four Females 
oviparous Eggs with thin shells, ornamented ivith fine 
granulations Adplt worms in the alimentary canal of 
vertebrates, usually attached to or burrowing in its walls 


Subfamily GNATHOSTOMIN-® Bayhs and Lane, 1920. 

Lips followed by a ciiticular head-bulb provided either 
with prominent transverse striations or with transverse 
rows of backwardly-directed hooks, and containing four 
membranous submedian “ ballonets,” the cavity of each of 
which is in communication with one of four elongated, blind 
cervical sacs which run back parallel to the oesophagus > 
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AVi/ to Gi^nrnt. 


Hrnil ljulb not nrmt'tl Kith liCKiku 
Ilciul buibarinrd uifli ronif! nr liooks 
I Bod> minf7iio«l . , . 

Body iiniiMi Kith HpHW'N 


Tas<JLa, p 103 

I < HiNnri rirAt VK p 101 
<!SATlHlvri»MA p ISI 


I GcnifH GNATEOSTOMA OKeti, IH36 

Sjnoniifw — L'linraeanthim J833, Vhnmnihiuv Lmsfott, 

Ih')*! , ChrinafunHitia •Srhiioitiornuhl IHOC , Onat/iostomiim 
Mith r, 1012 

Hcad-bulb nrnictl ttitii fninsvcnto rou*? of liooks, and 
abouin^ no external evidence of the pre“enco of the “ ballon- 
cta ” Ko ciitictdar collar behind the hcad-bidb Ilody anned 
with numerous trons\erse rows of barkwardly-directed 
euticular spines Antenorly these spinc-S are scalc-likc and 
have their free edges dcnticiiintc , postenorlv the}' become 
graduttllv less subdivided and ultimately simple Caudal 
end of male «ith slight ala* Four pairs of huge lateral 
papillno and two or more pairs of small subvcntml paptlhc 
present Spicules unequal Vulva ix>hind the middle of the 
bwly Uterine brant has two Adult worms m the stomach- 
wall of mammals 

Genotype : — Omthostoma eptntffmim Owen, 1836 
Kfi/ to Spf'ctes 

Spiups pmwit «nb <"i Ihr nntrrior luo* 
thinls lilt , , K/nnfffenim, p 185. 

Spinns present ihroiiRlioiii tlio InmU . . . i 

1 lAingeriipiruIonrniBir>lr"i.‘<tliari I Vinm loiii;, 
nhortor spiriiln up to 0 4 mm , cpfpt with 
vtart-likc cap at ono poln tmjnthim.p 18S 

linger spiciili- of male inoro than I S mm 
long , Bhoncr niui ijlo O O-il 7 niin <*we< 

Kith wart like cops iit IkiIIi {kiIos iMnrtjrx, p 190 


1 Gnatfaostoma splnlgerum Owen, 1K3G (Figs 101 & 102 ) 

Synonyms — ChnracmithVK rotnulm j)iof)mg (1878) 1839 , Ctinr- 
tteanOiW Konatt* JasuI^ I8W, /Vona mrfM/'a Sohnoidur, 1800 . 
ClmraeanOiVM mnmnm* LcxiiiKcn 1889 OnathoMttnmt jxtrottai 
Porta, 11X18, Gtiaf/ianloiiium *jnnvjertiiu Mittcr, 1*112 

IJoats — The normal hosts of the adults of this species ore 
carnivores o! the families Fchdic, Canido! ami Miistclidse It 
has been recorded from many oriental countries, from North 
and South Amcriai and from Australia Its Indian hasts 
include the tiger, leopard and domestic cat Thvvaitc (1927) 
records it from “ Febs ttqnmim ” * at Colombo, Ceylon, and 

* Fdut tujnna ih a >S<iutli Amomjili speeieir, and w not indigenous 
to Coylon 
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there are specimens in the Bntish Museum (Natural History) 
from a dog from Hangoon, Burma Immature forms, probably 
belongmg tq, this species, have been recorded on several 
occasions as accidental parasites of man in Siam, the Malay 
States, Chma and- Japan, while Maplestone (1929, e) records 
a similar case in India * The parasite has, in these human 
cases, been found in the subcutaneous tissue, sometimes in 
tumours' or abscesses In its final hosts the worm burro'ws 
in the wall of the stcmaoh, where it causes the formation 
of dense tumours These may ultimately open into the 
abdommal cavity, and the death of the host from pentonitis 
not infrequently results Eaoh tumour may contam one or 
several worms Chandler (1925, 6) found such tumours fully 
formed m eleven out of thirty-five cats examined m Calcutta 
oetween August and November, but none m 156 cats exammed 
from November to February From January to April only 



Fig 101 — Qnathostmna sptmgerum Antenor end, dorsal view 
h b , head-bulb ; 1 , lip , s , spines on body , amp , sub- 
median papilla (Alter Baylis and Lane, in Ffbc Zool Soc ) 

immature worms, as a rule, Mere found, and these were usually 
burroiving m the liver, pentoneum, mesentery or diaphragm 
Chandler concludes that the incidence of the parasite m cats is 
seasonal, and that it is “ consistently lethal ” to them 
The male measures about 10=^5 mm in length and 1-1 9 mm 
m maximum thickness, the female ff^l mm and 1—2 5 mm 
respectively The bps have a dorso-ventral diameter of 
0 13-0 25 mm The cuticular linmg of the inner aspect of 
each lobe of the bps is thickened to form a longitudinal ndge 
which meets its fellow of the opposite side The head-bulb 

* Maplestone suggests that the worm m this case was not aptnt- 
fferum but a different species It does not seem clear from his des- 
cription, however, that it differed specifically from the forms from man 
described by other authors, or from the larvae found m snakes and 
other vertebrate mtermediate hosts A constant feature of thMO 
larvae IS that the head-bulb bears only four rows of hooks, while the 
development and distribution of the body-spines appear to vary, 
probably with the age of the larvae 
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has a transverse diameter of about 0 43-0 6 mm , and 
from BIX to eleven rows of hooks These measure 0 015- 
0 025 mm in length The body is covered for about the 
anterior two-thirds of its length with flattened spmes, the 
more antenor of which end m three or four denticulations 
In the oesophageal region the spmes have three pomts, of 
which the median is usually longer than the others Eehmd 
the oesophagus the spmes become tno-pointed, 'and towards 
the middle of the body sufgle-polnted The more postenor 
spines become gradually shorter, so t^at they are ultimately 
r^uced to mere pomte protrudmg beyond the stnations of 
the cuticle The oesophagus extends to a distance of about 
3 1-4 mm from the antenor extremity, and the cervical 
sacs to 1 8-2 mm The nerve-rmg is situated at about 
0 5 mm , and the cervical' papilhe at 0 7-0 75 mm , from the 
antenor end 



Fig 102 — Onafhottoma spmvjenm Posterior end of mole, v’cntral 
view (On the loft hand side of the drawing mostTof the 
spines have been omitted } (After Baylis and Lane, 
in Proc Zool Soc ) 

The caudal end of the male is surrounded by an alar expan- 
sion, and the \''entral surface in the alar region is covered, 
except for a Y-shaped central area, with transverse row's of 
«mall spmes The cloacal aperture is situated' at the fork 
of the “ Y ” The tail is about 0 22 mm long, and ends in a 
blunt, papilla-hke process which does not project beyond the 
alar expansion The four pairs of large lateral papillte have 
sw’ollen peduncles Two pairs arc preanal and two postanal 
The most posterior papilla on each side is the smallest Near 
the bases of this and the nest pair there are two p.urs of small, 
sessile, subventral papillae The left spicule measures about 
1-1-2 6 mm in length, the nght 0 4-0 8 mm The former is 
somewhat narrowed in its middle third, while the latter is 
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narrowed for the greater part of its distal half The left 
spicule ends in a small hyalme knob 

The tail of the female is blunt and measures about 0 15 mm 
in length It bears a pair of large lateral papillae. The vulva 
IS situated at 4-8 mm from the posterior end The musculai 
vagina runs m a generally antenor direction from it, and 
is very long, extending as far as the postenor end of the oeso- 
phagus, where it turns posteriorly again The eggs measure 
up to 0 06 x 0 035 mm* Their shells aie provided mth a 
tiw cap at one pole 

Erom the researches of Frommas and Daengsvang (1633, 
1936, 1937), Yoshida (1934), Africa, Refuerzo and Garcia 
(1936, a&b) and Yoshida, Onohara and Tomiha (1936) it 
appears that the hfe-history of G spintgerum involves two 
mtermeihate hosts, the first of Mhich is a Copepod crustacean 
{Cyclops) , the second a freshwater fish, frog or snake Clanas 
magur [=0 batracJius] and Ophtocephalns atnatus, both Indian 
fishes, were infected experimentally by Frommas and Daengs- 
vang, who were also able to infect cats by feeding them Mith 
these fishes Qlossogobius giurus, TAcmponorgrenteiM, the gold- 
fish, the “greenfrog” and a snake (ATumar/iync^s) are among 
the second mtermediate hosts recorded by the other authors 
in the Fhihppmes and Japan Chandler (1925, c) found larval 
forms of G^at/io«toma encysted in the mesentery of snakes 
{Python reticulaius, Naja Jiannah [=A’'. bungarus], N tn~ 
jntdians) in the Zoological Gardens, Calcutta These larvse 
underwent some development m expenmentally-infected cats, 
but no tully adult worms appear to have been recovered 
Chandler theiefore did not attnbute the larvae definitely to 
Q spintgerum, but expressed the* opinion that they were 
identical with G pdecam (Chatm, 1874), a larval form recorded 
from the pelican In the hght of more lecent work, however, 
it seems not improbable that they were larvae of G spintgerum 
The same observation applies to a larva described by Fearse 
(1932) from a cyst in the mesentery of Saccohranchus fossths 
at Calcutta 

2. Gnathostoma hispidum Fedchenko, 1872 (Fig 103 ) 

Synonyms — Gnathoatoina hispidum suis Csokor, 1882 , Chetr- 
ttcanthus hvspidua Csokor, 1882 , Cheirtmthua hiaptduai Linstow 
1893 , Gnathostoma hiapidvum Bhalerao, 1935 

Hosts — This species was ongmally descnbed by Fedchenko 
from the ivild boar {Sus sciofa ferns) m Turkestan and from 
the domestic pig in Hungary It was subsequently recorded 
from pigs in Hungt^ry and Rumania, a nd redescnbed, by 

■* Tang (1936) gnes the dimensions of the eggs as 0 0591-0 0862 
X 0 0422-0 0455 mm 
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Csokor (1882), v. Linstow (1893), v Ratz (1900), and Ciurea 
(1911, b). It has also been found in swine in Austria, fVench 
Indo-China, India and China, and there are specimens m the 
Bntish Museum (Natural Bhstory) from a wild boar (Sus 
cnstatvs) from Ceylon This parasite, like G sptntgerum, 
burrows in the wall of the stomach of its normal hosts, causing 
the formation of cavities containing blood-stained fluid 
Immature specimens attributed to this species have occasion- 
ally been recorded as “ erratic ” parasites in the subcutaneous 
tissue of man in China and Japan 
l^e male measures about 15-25 mm in length and 1 2- 
2 mm in maumum thickness, the female about 22-45 mm 
and 1*8-2 5 mm respectively In the fresh condition the 
anterior portion of the body is blood-red The head-bulb 
measures up to 075 mm in transverse diameter, and bears 
from nine to tw el ve ron s of hooks The entire body is co\'ered 
with spines The most anterior of these have from seven to 
nine subequal points More posteriorly a median point tends 
to become longer than the others, nhich gradually disappear, 
the spines becoming supple at about the level of the posterior 



Fig 103 < — QnathoBloma httptdum Spines from oesophageal region 
(After V Betz } 

end of the oesophagus, which is about 3 4r-5 5 mm from the 
antenor extremity The cervical sacs extend back to a distance 
of 0 7-0 88 mm from the antenor end. 

The tail of the male is about 0 3 mm long Its tip, as m 
G spimgenim, resembles a terminal papilla Of the four 
pairs of large lateral papills, according to Ciurea, the most 
postenor are the smallest and are separated by an interval 
from the other three pairs, which he close together and are 
of about the same size Fedchenko figures one pair of sessile 
subventral papillae between the bases of the two postenor 
pairs of lateral papiUai v Lmstoiv omits these, but desenbes 
a pair in front of the cloacal aperture, while Ciurea finds five 
pairs of sessile papillae, two in front of and three behmd the 
cloacal openmg The left spicule measures 0 88-1 29 mm m 
length, the nght 0 32-0 4 mm 

The tail of the female is about 0 3 mm long The vulva is 
situated m the middle region of the body, but its position 
appears to be rather vanable The eggs measure about 
0 072-0 074x0 039-0 042 mm , and have a wart-hke cap at 
one pole. 
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3 Gnathostoma doloresi Tubangui, 1925 (Fig 104 ) 

Host — ^Like the last species, this is a parasite of swine 
It was first recorded from the domestic pig in the Philippines 
Maplestone (1930, a) recoids it as heing present in eleven 
out of forty-nine pigs examined in Calcutta According 
to Tuhangui (1925) only the head of the woim is huried in the 
gastric wall, but Maplestone says “ the worms cause extensive 
damage to the stomach wall, in which they burrow deeply ” 

Tubangui had only female specimens at his disposal, but 
Maplestone obtained both sexes, and gives a fuller description 
He found ponsidciable variation in the size of the worms. 
The extreme measurement^ given by both authoi&are included 
in the following description 

The male measures 19 7-38 mm in length and l*l-2*6 mm 
m maximum thickness, the female 27-52 mm and 1 46-4 9 mm 



Fig 104 — Gnathostoma doloresi Female ( X 3} (After Tubangui ) 

respectively. The cuticle of the posterior two-thirds of the 
body IS considerably inflated, so that the anterior third appears 
much more slender The head-bulb measures about 0 32- 
0 46 mm in length and 0 63-1 mm in transverse diameter 
It bears ten rows of hooks The entire body is covered with 
spines The most anterior two or three rows, according to 
Maplestone, contain spines with three or four points Pos- 
teriorly to tl}ese the number of points on the spines increases 
gradually but irregularly, reaching a maximum of six or 
seven subequal points at about the level of the cervical 
papillae (i e in the 15th to 18th ro\ 5 s of spmes) Behind this 
level the spines again become three-pointed, the median 
point being longer than the others The outer points, more 
postenorly still, gradually dimmish and eventually disappear 
(at about 9-11 mm from the anterior extremity, according 
to Tubangui), leaving long, simple spines which gradually 
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become narrow er until f ley are mere bristles The oesophagus 
extends to a distance of 3 9w mm from the anterior end, and 
the cervical sacs, according to Tubangui, are about 2 mm 
long The nerve>ring and the blunt cervical papillae are situ- 
ated at 0 75-1 38 mm from the anterior extremity 
The cuticle of the caudal end of the male is much mflated 
dorsally and laterally Of the four pairs of stout lateral 
papillae one is preanal and three are postanal Between 
the first and second, and between the second and third, 
pairs from the posterior end there are two pairs of smaller 
subrentral papilla; ]\Iaplestonc also describes “tno crescentic 
prominences behind the cloaca ” The tail has a papiUa-like 
termination, as m other species The spicules are stout and 
curved, and taper evenly from root to tip “ In cross section 
the spicules are seen to be circular, and to consist of a central 
core surrounded by a clear chitinous layer ” (Maplestone). 
The left spicule measures 1 85-2 08 mm m length, the right 
0 6-07 mm 

The tail of the female is blunt and, like that of the male, 
is surrounded by a large cuticular inflation It measures 
0 336 mm in length, accordmg to Maplestone, and bears 
a pair of subtermmal papilla; The vulva is situated behmd 
the nuddle of the body (at 10 4-19 mm from the postenor 
end, accordmg to Maplestone) The eggs measure 0 052- 
0 067 x 0 031-0 037 mm , and have a thickened cap or w'art- 
like process at each pole 

2 Genus ECHmOCEPHALUS Molm, 1858 

Head-bulb armed with transverse rows of hooks, and 
showmg no external evidence of the presence of the “ bal- 
lonets ” No cuticular collar behmd the head-bulb Body 
unarmed Caudal end of male with shght alee E^ht pairs 
of caudal papillae present, the most antenor pair separated 
by a long mterval from the rest Spicules shghtly unequal 
Vulva near the posterior end of the body. XJtenne branches 
two Adult worms ih the mtestme (usually m the spiral valve 
region) of Elasmobranch fishes 

Genotype — EchinocepTialus vncinaius Molm, 1858 

Key to Species 

Head bulb with not more than six roire 
of hooks wmtuaus,p 192 

Head-bulb with more than six rows of 
hooks 1 

1. Dorsal and ventral lobes of bps each with 

eight or more teeth . imiUtd^ntatus, p 197. 

Dorsal and ventral lobes of bps each with 
two teeth 2 

2 Hiad-bulb with 15-18 rows of hooks soulhieeUt, p 195 

Head-bulb with 30-40 rows of hooks epinosunmus, p 193 
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1 Echinocephalus uncinatus Molm, 1838, scnsv, Baylis tiud 
Lane, 1920 (Fig 105 ) 

Synonjrms — Chciractintliu't HnrtiuUiut v Linntnw, m Shiplfey and 
Hoiiioll, 1S)04, Cltciracttnlfius (ICclnnocephalnn) uimruttus v 
Linstow, I'M) ) , Edntiou plml us griictliK Sliussicli, m Shipley and 
Hornoll, 1<)()6 , Ethtnoctphtdus aetobali MacCtiHuin, 1021 

Hosts — ^Mohn’s original description of this foiin appears 
to have been based m part on specimens of E spinosissimus 
(vide infra) It was originally recorded from Trygon bnuxo 
in the Adriatic, and has been found also in Trygon pastinaca 
and in Myhobatis meuhofi off Ceylon, where immature fonns 
were also recorded by Shipley and Hornell (1904) in the tngger- 
hsh&s Balistes mitis and J5 steUa-lus The single immature 



Fig 105 — Echinocephalus unctnalus Anterior end of larval specimen , 
lateral view b , ballonet , cs, cervical sac , h , hooks , 
*1 b , head-bulb , 1 , lip , nr, nervo-ring , ces , oesophagus 
(Aftei Baylis and Lane, in Proc Zool Soc ) 

form recorded by MacCallum (1921), under the name^of 
E aetobcdi, from Aelobatis nannart off Java was also probably 
referable to E unciTuUus Larvse have been recorded in the 
pearl-oyster (Marganiifera margariiifera) by Shipley and 
Hornell, and in Pinna sp by Bayhs and Lane (1920), off 
Ceylon. In the pearl-oyster the larvse are occasionally found 
“ entombed in the nacreous lining of the shell,” their shape 
being wonderfully preserved 

Unfortunately no adequate descnption of the adult worm 
IS available Molin (1858 ; 1861, a) gives only a very brief 
diagnosis, consisting mainly of generic characters. The male 
attnbuted by him to this species was, as shown by Bayhs 
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and Lane (1020), probably E sptnosisamus The 8peciniem> 
described by j^O'yhs and Lane and by MacCalhim were 
immature, and no more recent description appears to evist 
The female, according to Molm, measures 7 mm m length 
and 0 7 mm m thickness, and no other measurements are 
given by him An immature specimen desenbed bv Bajlis 
and Lane from Myhobalta ntanhoji measured 14 mm in length 
and 0 4 ram in thickness The head-bulb, in this specimen, 
was 0 3 mm long and 04 mm wide It bears six roi^s of 
hooks, according to all the desenbers Each row, according 
to Bayhs and Lane, contains between 40 and 50 hooks These 
measure up to 0 055 mm in length, their size increasing 
from the anterior to the postenor row According to 
MacCalium *' the mouth [of E a^obali] apparently is studded 
with spines The anterior semi-circular Iip has spines on iti 
inner surface, and the lower tnangular-shaped hp also has 
spines on it ” The oesophagus, according to MacCalhim, 
IS nearly half the length of the alimentary canal In Bavlts 
and Lane's specimen it extended to a distance of 3 5 mm 
from the antenor end, and the cenneal sacs to 2 mm from the 
same point The nerve-nng %va8 situated at 0 4 mm , and 
the excretor^'^ pore at 0 62 mm , from the anterior extremity. 
The tail measures 0 3 mm or a httle more in length 

2 Echlnocephalos spinosisslmns (v. Linstow, 1905) Baylis and 
Lane, 1920 (Figs 106 & 107.) 

Synonj-ms — Echxnoupimlua wieinatun (tf) Moliit }S>8 , C//eir- 
acanthus sptnoxtsstmus v Linatow, m Shipley and Homell, 190G. 

Hosts — V. Linstow’s material was found m Mtjhobaiis 
aqutla from the Gulf of Manaar Ulolm appears to have 
obtamed this species, along with E uncinaivs, from Trygon 
brucco in the Adnatic Baylis and Lane (1920), who have 
redescribed the worm, record it from Trygon walga and 
XJrogymnus aspemmtis oS Ceylon, while Taylor (1925,6) 
recoil it from Trygon sephen from the Ceylon pearl-banks 
V Linstow’sspecimens, which were only 13 7 mm m length, 

appear to have been immature Adult males measure 23- 
35 4 mm in length and 0 5i>-0 8 mm m maximum thickness , 
adult females about 31 mm and 0 86 mm respectively The 
cuticular striations on the body are about 2/x apart The 
head-bulb is subglobular and has a diameter of 0 48-0 81 mm 
It IS distinctly marked off from the " neck,” and bears from 
30 to 40 transverse rows of very small hooks These measure 
12 5-15 ft m length, and each row contains several hundreds 
of them The rows are not always perfect rings, but may be 
incomplete and are sometimes branched The bps are large 
prominent and massive, and measure 0 24-4) 41 min m dorso- 
NEM rr ‘ o 
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ventral diameter Internally each lip has a rounded, tootu* 
less median lobe, and triangular dorsal and ventral lobes 
each bearing two tooth-like ndges which interlock with 
those of the opposite hp The posterior surface of each 
dorsal and ventral lobe bears a row of small tooth-hke serrations 
The oesophagus extends to a distance of 3 7-5 1 mm fiom the 
anterior extremity, the cervical sacs to 1 9-3 8 mm The 
nerve-ring is situated at 0 6-0 8 mm , and the cervical papillee 
and excretory pore at 0 76-1 15 mm , from the anterior end 
The tail of the male measures 0 48-0 6 mm in length 
Of the eight pairs of caudal papillae two are preanal and widelv 


Fig 106 — Echinocephalus apmosiasimus Antenorend, lateral view 
hh , head-bulb. Ip, lateral papilla, eer , serrations, 
s mp , submedian papilla (After Baylis and Lane, in 
Proc Zool Soc ) 

separated, one adanal and five postanai Of the postanal 
papillae the most postenor on^each side is laterally situated, 
and the most antenor a httle more laterally than the rest 
The adanal pair and the first three postanal pairs are all rather 
close together All the papillae, except the most postenor 
pair, have somewhat swollen peduncles The spicules are 
relatively stout and have smooth, comcal tips The left 
spicule measuies 1 55-1 9 mm in length, the ngnt 1*52- 
1 875 mm 

The tail of the female is 0 7-0 75 mm long, and bears a pair 
of papillae at 0 27 mm from the tip. The vulva is situated 
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at l'25-l’3o mm from the postenor end The vagina, to- 
gether with the unpaired trunk of the uterus, runs forward 
for a distance of nearly 5 mm before giving off the utenne 
branches No fully-formed eggs w ere seen by JBaylis and Lane 



Fig 107 — Ednnocephaliu spinostanmtts Postenor end of male ; 
ventral view (Alter Bsyiis and Lane, m Proc Zool Soc } 

3 Echinocephalos southwelll Bsylis and Lane, 1920 (Figs 
108 &409 ) 

Hosts — This species ■was ongmally descnbed from Uro- 
gj/mnus aspemmus off Ceylon, and has also been recorded by 
Taylor (1925, b) from a species of Urogymnusm the same region 
The male measures 21 mm m length and 0 5 mm in maxi- 
mum thickness, the female 21 5 mm and 0 55 mm respectively 
The cuticular stnations on the body are 7-10 /t apart The 
head-bulb measures 0 37 mm in len^ and 0 55 mm m indth, 
and bears 15-18 rows of hooks, which have a maximum 
length of 0 035 mm Each row contains probably about 
150-2d0 hooks The hps are somewhat depressed Their 
dorsal and ventral lobes bear two teeth each The cesophagus 
extends to a distance of 2 4r-2 8 mm from the antenor end, 
and the cervical sacs to 2 25-2 55 mm. The nerve-nng is 

o2 



196 


ONATHOSTOMID^ 


Situated at 0 42-0 55 mm , the cervical papillai at 0 62-0*65 mm., 
and the excretory pore at 7-0 76 mm from the anterior 
extremity 

The tail ot cne male is 0 3 mm long Of the eight pairs of 
caudal papillae three aie prcanal, one adanal and four postanal 
The third and fourth pairs from the posterior end are rather 
nearer to the mid-ventral line, and the second and fourth are 
smaller than the rest The most anterior pair of preanal 
papillae is separated by a long interval from the next The 

Fig 108 


Fig lO'i 




Fig 108 — EtJnnocephalus soiUhwelh Antenor end, lateral view 
a , button-Uke appendage of cervical sac , ea, ceriical 
sac , h , hooks , 2 , hp , nr, ner\'e-ring , as , oesophagus 
(After Baylis and Lane, in Proc. Zool Soc ) 

Fig 109 — Echtnocephalua aouthwelh Posterior end of male, ventral 
view. (After Baylis and Lane, m Proc Zool Soc ) 

spicules are relatively slender and measure 2 mm in length 
A little before the tip each spicdle is narrowed, and then 
somewhat expanded, before terminating in a conical point 
The tail of the female is 0 23 mm long, and bears a pair of 
papillae at 0 11 mm from its blunt tip The vulva is situated 
at 0 55 mm. from the posterior extremity The vagina leads 
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into a very vide, sao-Iike utenne trunk, vhich gives off the 
two branches antenorly The e^s measure up to 0 052x 
0 03 mm 

4 Echinocephalus moItideDfatos Baylis and Lane, 1920 

(Rg 110) 

Host — Urogymnus aspcmmus , off Ceylon 
The male measures 14 7-15 3 mm m length and 0 55 mm 
in maximum thickness, the female 16 15-16 55mm and 0 6 mm. 
respectively The cuticular stnations on the body are 5/x 
apart The head-bulb is very conspicuous, bemg considerably 
wider than the body Its length is 047-0 55 mm and its 
ividth 0 85-0 86 mm It bears 11-13 rows of relatively large 
hooks, measuring 0 05-0 06 mm in length Each row contains 
probably about 100 hooks The inner surface of each doitaal 
and ventral lobe of the bps bears 8-11 longitudmal tooth-hke 
ridges The oesophagus extends to a distance of 1 9-2 3 mm. 



Fjg 110 — Echinocephalus muUidmtatus Antenor extremity, dorsal 
view (After Baylis and Lane, m Proc Zool See ) 

from the antenor end, and the cervical sacs to almost the same 
level The nerve-nng is situated at 0 65 mm , the cervical 
papillae and excretoiy pore at 0 75-0 9 mm , from the anterioj 
extremity 

The tad of the male is 0 3 mm long Of the eight pairs of 
caudal papillae three are preanal and five postanal The two 
antenor pairs, which are widely separated, and the middle 
pair of postanal papillae, are conspicuously larger than the 
rest The two most antenor pairs of postanal papillae he 
at the same transverse level, one being more laterally situated 
than the other The peduncles of most of the papillae have 
swollen bases The spicules are rather slender The left 
spicule measures 1 49 mm m length, the right 1 4 mm Their 
tips are smooth and knob-hke 

The tad of the female is 0 29-0 31 mm. long It is bluntly 
comcal, and cames a pair of papilla: at 0 11 mm from the tip 
The unpaired trunk of the uterus forms a volummous sac 
The eggs measure up to 0 05 x 0 03 mm 
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3 Genus TANQUA Blanchard, 1904 

Synonyms — Ctenocephalus v Linstow, 1904, nec Kolenati, 1857 , 
TetradenoH v Liiistow, 1904, Anomala Travassos, 1920, nec 
Block, 1799 

Head-bulb without spines, but with prominent transverse 
stnations, and showing externally two or four swelhngs which 
contain the “ ballonets ” A, cuticular collar present -behind 
the head-bulb Body unarmod Caudal end of male with 
well-developed alae Eight pairs of caudal papillae present, 
some of which have large swelhngs on their pulps Spicules 
equal Vulva in the posterior half of the body. Uterine 
branches either two (opposed) or four (three antenor and one 
posterior) Adult worms in the stomach of monitor hzards 
( Varanus) and snakes 

G^otype — Tanqua tiara (v Linstow. 1879). 

Key to Species 

Head-bulb with four swellings , uterus with four 

branches ham, p 198 

Head-bulb with two swellings , uterus with two 

branches . anomala, p 201 


1. Tanqua tiara (v. Linstow, 1879) Blanchard, 1904 (Figs. 
111-113 ) 

Synonyms — Aacans hara v Linstow, 1879 , Ctenocephalus tiara 
V Linstow, 1904 , Tetradenos tiara v. Linstow, 1904 

Hosts — This species, onginally descnbed from Vararms 
“ omatus ” [probably V albigvlans'\ from Natal, occurs very 
commonly in a number of other species of momtors m Africa, 
Asia and Australasia In India and Ceylon it has been recorded 
from Varanus salvator, V flavescens, V nebuhsus and V moni- 
tor [—V bengalensis] Itisusually firmly attached by the head 
to the wall of the stomach 

The following descnption is taken mainly from Bayhs 
and Lane (1920), with whose account that of Monmg (1924) 
closely agrees The male measures 20-39 mm in length 
and 0 55-1 1 mm in maximum thickness, the female 
20-44 mm and 0 9-1 4 mm respectively The cuticular 
stnations on the body are 4-5 p apart The head-bulb 
has a transverse diameter of 0 33-^ 52 mm , and is divided 
(m mature specimens) by longitudmal grooves into four 
submedian swelhngs In immature specimens it shows 
only two swellings, situated dorsally and ventrally The 
transverse stnations on the head-bulb are about 10-17 /t 
apart, and are mterrupted by the longitudinal grooves The 
bps are large and thick, and are somewhat flattened m front 
On its inner surface each hp is produced into five too^h-hke 
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longitudinal ndgcs, Mhich interlock nith those of the other 
hp. In dorso-vcntral view there is seen on the edge pf each 
“ tooth " a little projection uhicli apjiears to be the eicptession 
of a transverse ndgc There is a uelbniarked cuticular 
collar behind the hcad<bulb uhich, 'nhcn the head-bulb is 
btincd in the host's mucous membrane and drawn back 


Fig 111 



Fig 111 — Tanqua ttara Antenor ond; dorsal \iov. e, cnttcolar 
collar, hb, head-bulb. Ip, lateral papilla, tmp^ 
Bubmediaii popQla , t,t, teeth (After Bayhs and Lane, 
in Proc Zool Soc } 


Fig. 112 



Fig 112 — Tanqua txara Anterior extremity, wovred en face 
(After MSnnig) 

against it, forms a ven' effective holdfast Ibe msophagus 
occupies about one-fifth of the total length, extending to 
a distance of 4 5-9 5 mm from the antenor extremity The 
cervical sacs extend to about 1-1 9 mm from th’e same point, 
being roughly a quarter of the length of the oesophagus 
The nerve-nng is situated at 0 6-0 93 mm , the excretory pore 
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at 0 §4?-! 2 mm , and the oeryical papillae at 0 9-1 35 mm. 
fiom the anterior end. 

The tail of the male is 0 6-0 7 mm. long. Of the eight 
pairs of caudal papillae three are prcanal, one adanal and four 
postanal The adanal pair is the largest The first, fourth 
and sixth pairs from the postenor end are small, while the 
lest have large swellings on their pulps The spicules measure 
1 2-1 72 mm in length They have-a small, smooth, lounded 
knob at the tip 

The tail of the female is comcal and measures 0‘3-0 65 mm. 
in length It bears a pair of papillm at 0*1-0’175 mm froin 



Pig 113 — Tanquat%ara Posterior end of male , ventral view 
(After Monnig ) 

the tip The vulva is situated within the posterior quarter 
of the body, at a distance of 4*8-7 8 mm from the postenor 
end The vagina has a short terminal ovejector, and runs 
forward from the vulva The uterus has four branches, 
three of which at first run anteriorly and one posteriorly 
There is, however, considerable variation m their mode of 
origin They may onginate by branching from a narrow 
stem continuous with the vagina, or simultaneously from 
an enlarged uterme sac of vanable shape The eggs measure 
0 056-0 075 xO 036-0 046 mm 
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situated at about the postenor third of the body, at a distance 
of 9 8-18 7 mm from the posterior end The vagina and the 
common trunk of the uterus are very short There are two 
directly opposed utenne branches The eggs measure up to 
0 065 X 0 05 mm 



Pig 115 — Tanqua anamalit Postonor end of male, ventral view. 

sp , spioules , 1-8, ‘papillae of left side (After Baylis 
and Lane, m Froc Zool Soc ) 


Subfamily SPIROXYIN^ Bayhs and Lane, 1920 

Head-bulb, “ ballonets ” and cervical sacs absent Lips 
wide, with narrowed base and trefoil-shaped pulp The 
thickened mtemal cuticle of the median lobe of each hp pro- 
jects anteriorly as a tooth 

1 Genus SPIROXYS Schneider, 1866 

Body unarmed A cuticular collar may be present behmd 
the bases of the bps Caudal alas of male mflated and con- 
tmubus ventrally m front' of the cloacal aperture, w'here 
they form a vesicular swelhng. Between this swelhng and 
the cloacal aperture there may be a sucker-hke muscular 
depression Eleven pairs of caudal papiUse present, of which 
four are preanal Spicules subequal Vulva in the posterior 
half of the body Uterine branches two, opposed Adult 
worms m the stomach of tortoises 

(Senotj^e — Spiroxys contorta (Rudolphi, 1819) 
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Key to S-pmes 

£!acli lip with siv tooth in addition to tlio median 

tootl* •laiufttKO, p 203 

Bach lip with a median tooth only annulafa, p 204 

1. Spiroxys gangetica Baylis and Lime, 1920 (Figs. 116 & 
117 ) 

Host . — Tnonyx gangdtem , Ganges delta 

The male measures 39-43 mm m length and 0 75 mm. 


Fig lie 



Fig 117 



Fig 116 — Spiroxys gangettca Antenorend, domalvieer 
(Alter Bayhs and Lane, m Proc Zool Soo ) 

Fig 117 — Spiroxys gangetica Antonorend, lateral view 
(After Bayhs and Lane, in Proc Zool Soc ) 

m maximum thickness, the female 48-50 3 mm and 0 85- 
0 95 mm respectively The cuticular stnations are 12 5- 
17 5 ^ apart The antenor end of the body tapers more gradu- 
ally than the postenor end, and is usually bent at an angle. 
The bps have a dorso- ventral diameter of 0 1 1-0 13 mm Close 
to eitW edge and near its base each'lobe of either lip bears 
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a cuticular tooth on its innei surface Thus each hp has 
SIX teeth in addition to the median tooth The inner surface 
of each dorsal and ventral lobe is flattened against that of the 
opposite lobe A cuticillar collar is present behind the bases 
of the lips The oesophagus (measured fiom the antenor 
extremity) is 3 9-4 3 mm long The nerve-ring is situated 
at 0 75-0 825 mm , the excretor 3 ’^ poie at 0 9-1 15 mm , and 
the cervical papillae at 1 2-1 5 mm , from the anterior end 

The tail of tne male measures 0 35 mm in length The 
caudal alae are v ell developed, and inflated in such a way that 
the terminations of the lateial papillae are deeply buried in 
them Of these papillae there are nine pairs, three preanal and 
SIX postanal There are also two pairs of smaller subventral 
papillae, one in front of and one behind the cloacal aperture 
The pulps of these subventral papillae are cup-shaped or forked 
at their en^s The left spicule is 2 25 mm long, the right 
2 1 mm The granular ornamentations on their surfaces 
tend to be arranged in transverse rows, and each spicule 
has a blunt tip surpiounted by a hyaline cap 

The tail of the female is 0 65 mm long, and is conical and 
slightly curved ventrally It has a terminal spike forming 
a small hook, and bears a pair of papilloe at 0 32 mm from the 
tip. The vulva is situated at 20-27 mm from the postenor 
end The eggs measure up to 0 06 X 0 04 mm 

2 Spiroxys annulata Baylis and Daubney, 1922 (Figs 118 & 
119) 

Synonym — ? Spit oxya torquala Kar\ e, 1928 * 

Hosts — ^This species was described from the stomach of 
Chttra indica from Ludhiana, Pimjab The form described 
by Karve under the name of S torquaia is recorded from 
l^semys '■punctata granosa \=Emyda granosa intei media] at 
Nagpur, (Central Provinces 

The male measures 20-25 4 mm in length and 0 5-0 6 mm 
in maximum thickness, the female 30-34 mm and 0 8-0 85 mm 
respectively The cuticular stnations are relatively coarse 
(up to 25 /It apart) and have prominent posterior edges, givmg 
the outline of the body a serrated appearance in optical section 
The lips, in dorso-ventral view, are more wedge-shaped an- 

* S torquaia differs only in very small points from S annidata 
Karve (1928) distmguishes it on the ground that the median tooth-Iike 
projections of the hps are more prominent, but this may be a variable 
feature, and can hardly be regarded as a satisfactory specific character 
Tliere are slight differences m the measurements, the most important 
of which are in the length of the tail of the female (0 52-0 64 mm 
in S torquaia) and the position of the vulva (6 7 mm from the posterior 
end ih a specimen of S iorquata measurmg 33 mm in length) The 
eggs cV S toi quota are said to measure 0 09 X 0 067 mm 
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behind their bases The oesophagus (measured from the 
anterior extremity) is 2*8-3 5 mm long Except for a short, 
purely muscular portion at the anterior end, its walls contain 
many pocket>hke glands arranged in several hnear senes 
The nerve-nng is situated at 0 62-0 65 mm , the excretory 
pore at 0 8 mm , and the cervical papillse at a little more than 
1 mm., from the anterior end These papillse resemble small, 
backwardly-directed spmes 

The tail of the male is about 0 2 mm long The inflation 
of the caudal alse is very pronounced Behind their antenor 
junction there is a sucker-like muscular depression The 
number and arrangement of the chudal papillse are as m 
S gangelica, but the small subventral pairs are sessile The 
spicules are nearly equal in length (1 6-2 3 mm ), slender, 
cyhndncal and finely pointed 

The tail of the female measures about 0 2 mm in length and 
IS sharply corneal, with its tip bent ventrfl-lly. The caudal 
papillse are situated at 0 17 mm from i»he tip. The vulva 
IS situated slightly behind the middle of the body, at 13 8- 
15 5 mm from the postenor end The muscular vagina is 
very narrow and runs forward from the vulva The eggs 
measure about 0 075x0 06 mm. 


5. Family CAMALLANID.® Railliet and Henry, 

’ 1915. 

Lips absent Mouth a dorso-ventral slit A buccal 
caps^e present, whose wall is either entire or separated into 
two lateral scallop>shell-like valves CBsophagus consists of 
two portions of almost equal length , a club'Shaped, muscular 
antenor portion and a glandular posterior portion Caudal 
end of male with alse, into which proj ect a number of pedunculate 
papillse Spicules unequal and dissimilar , the nght longer 
than the left Vulva prominent, in the middle region of the 
body , the vagina running postenorly from it TJtenne 
branches opposed , the posterior branch endmg bhndly, 
without an ovary Females viviparous 

Key to Genera 

Wall of buccal capsule entire . Pkocamahlanos, p 218 

Wall of buccal capsule divided into 
lateral valves 1 

1 A pair of tndont-shaped structures present 
dorsally and vontrally to the buccal 

valves CAMAMiANUB, p 207 

The tndont-shaped structures replaced 
by simple rods Camauanxdes, p 214 
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1 CarnsUantis kachcrm br' 1 I»o»hn*’>, K>22 (rig!* 

12ful22.) 

Hiyi* s^Knri.x *?j rrrxthi , r*rn*rjtoTv, !*«njal> 

Til" iml** n K> *1 tnm in If-nirili an»l 0 S-O 57 mm 



Fig \i(i —CamnlUirMM Laehiytr Ant**nor end of fcinale, )a(«mi 
MC-w b,buwft1\ftlv(', Tir .ticrvo-nng; p.p.paptlb;; 
I , •* Indent •' (After I}ft>Iti) and Dnubney ) 
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in maximum thickness, the female 20 8-22 mm and 0 45- 
0 5 mm respectively The cuticular striations are not more 
than 5 /x apart The dorso-ventral diameter of the head, at 
its anterior angles, is about 0 13-;^ 15 mm m the male and 
0 17 mm in the female The 'buccal valves are shghtly 



Fig 121 — CamtManus kat^iuga Posterior end of male , lateral 
view t , intestine , I , loft spicule , r , right spicule., 
8 d , sperm>duct (After Baylis and Daubnoy ) 

broader than long Their length (excluding the posterior 
nng) is 0 11-0 13 mm , and their 'vvidth about 0 14-0 16 mm. 
There are either eight or ten longitudinal ndges on each valve, 
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flW n<jn. Inn;* Tin nfi;j i* »«i{un!o'I rl 0 2-l>23 mm„ 

nn'I tJn- mimite, hti-t^e IiJ.* ef-nic<il p-^pillv nt OS OSS mm , 
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Kir liJ — lo'>*.;<r ViiUftr Tr;r»^n of f<>-nivtn , lu'orit 
1’v‘w nJwl u'rru* «*nitt»nl TIw nrroir })ointa 

VnrurtU ill*) fttilMV"* en'l ) (Aftrr Itavti* unit llnub'ipj ) 

flr|m‘*'*«I hj the eo nx to form a "ticker-hko 

ory'an Thf n* are xeNen jmirw of prilnneulite prtnnni papillT, 
two |nirs of ftilanal nn*! pix pair* of paxtaunl papillv The 
two jwxterjor jviin* are i>-of'if»fl -wlnle the thml, fourth and 
fifth pnirx form n proup, all l»einp clo'-e top< ther AH these 
line hliral, 1111110 tlu "ixth p.iir jx more vcntrilK sjtuat<*d, 
pwt Iv'lnml the ilmcal aiw'rture Tlie npht spicule is rela- 
ti\('lN *.10111 and mciMircs alxint 0 07 rnm m length Its tip 
app<*at» to Ik* simple and finely ^minted The left spicule is 
\erv' plentler and menstirca nliont O >13 mm in length 
Tlie tall of the fennle ix finger shaped, mllicr blunt and 
slighth’ Infill at the tip It is nljoiif 03 mni long, md Ijcars 
a pair" of pspilh* at 0 17 mm from the tip These papilla; 
^KM » r 
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are situated in shght depressions in the cuticle. The vulva 
is situated in front of the middle of the body, at a distance of 
9 1-10 4 mm from the antenor end. It has exceedmgly 
prominent lips, the anterior lip being larger thaa the posterior 
and overlappmg it Each of the bps consists of a cuticular 
swelling Tvith granular contents, and has the appearance of 
bemg divided mtemally into several compartments by cuticular 
partitions The vagina is very narrow and runs back almost 
straight for about 2 mm It gradually widens into the short 
common trunk of th** uterus, which continues to run posteriorly. 

2 Camallanns baylisi Karve, 1930 * (Figs 123 & 124 } 

Host — JluTia ttgrina , Nagpur, Central Provmces 

The male measures 8-9 5 mm in length and about 0 26- 
0 27 mm m maximum thickness, the female 14r-20 mm and 
about 0 4 mm respectively. The cuticle is finely stnsted. 



. oimia 

Fig 123 — Oamatlantis bayltai Anterior end of female , 
lateral view (After Rarve ) 

The dorso-ventral diameter of the head, at its antenor angles, 
IS about 0 083-0 098 mm in the male and 0 12-0 17 mm m 
the female The buccal valves are broader than long, and 
broader in front than behmd Their length (excludmg the 
postenor rmg) is about 0 07-0 09 mm in the male and 0 13— 

It appears very probable that this species is synonymous with 
‘ Cticullanus ” mgrescena v Linstow, 1906, a form recorded from Sana 
hexadactyla (locality not mentioned) From v Linstow’s (190(h <0 
description, however, the identity of the species cannot bo established 
with certainty 
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0 15 mtn in the female , their width about 0 1-0 12 mm and 
0 14-0 10 mm in the t>\o sexes rcsjicctivcly “ The number of 
longitudinal ridges on caoh valve varies between nine and 
cloven, the latter number being almost always found in fully 
developed specimens . Between two ridges is situated 
a small chitmircd tooth-liko projection ” The posterior ring 
of the buccal apparatus has a diameter of about 0 000-0 07 mm 
in the male and of 0 08 mm m the female The “ tridents ” 
arc well developed, but show considerable variation in size 
and shape The middle prong \ancs in length from 0 027 to 
0 04 mm The anterior portion of the oesophagus measures 
about 0 48-0 52 mm in length m the male, and 0 6-0 0.> mm 
m the female. The posterior portion is about 0 43-0 34 mm 
long 111 both sc\as Tlic ncr\c-nng is situated at about 





Fig 124 — GamaUaniu baj/lm A, poatonor ond of male, ventral 
viow , B, vanations in tho appoaranco of tho tip of the 
nght spiculo (After Karvo ) 

0 14r-0 25 mm , the small cervical papillm at about 0 19 mm., 
and tho excretory pore at about 0 31-0 37 mm , from the 
anterior extremity Tho intestine is somewhat narrower 
than tho oesophagus 

The tail of the male is 0 16-0 18 mm long, and has a bifid 
tip The caudal aim extend for a length of about 0 7-0 8 mm , 
and have a maximum width of about 0 29 mm There are 
seven pairs of prcanal, two pairs of odanal and six pairs of 
postanal papillae Of tho latter the most posterior on each 
side 18 isolated, tho third from the posterior end has a slender 
termination and a thickened base, and the fourth, fifth and 
sixth all he close together The right spicule is relatively 
stout and measures about 0 47 mm m length It is alato 
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distally and has a lateral baib or prong near the tip The 
left spicule IS slender and measures about 0 15-0 23 mm 
in length 

The tail of the female is about 0 13 mm long, and is finger- 
shaped, with three small spines at the tip These spines aie 
larger in immature specimens The vulva is situated in front 
of the middle of the body, at a distance of 5 35-6 9 mm from 
the anterior end The narrow, muscular vagina gives origin 
to the uterine branches at a distance of about 1 5 mm from 
the vulva. The posterior branch terminates at about 2 8 mm. 
from the posterior end 

3 Camallanus sweeti Moorthy, 1937 (Figs 125 & 126 ) 

Ho3t — Ophiocephcdus gachua , Chitaldrug district, Mysore 
State Nearly 100 per cent of the fish ot this species taken 
from step-wells were found to be infested 

The male measures 3-3 9 mm in length and up to 0 13 mm 
in thickness, the female 3*2-5 5 mm and up to 015 mm 



Fig 12 1 — Camallanus sweeti Anterior end of female , lateral view 

(After Moorthy ) 

respectively The cuticular stnations are not more than 
4/x apart The buccal valves (includmg the basal nng) 
measure 0 06-0 07 rnm m length Each valve cames mne 
internal longitudinal ndges, which have a beaded appearance, 
and two quadrilateral external thickenings The “ tndents ” 
have a middle prong measuring about 0 046 mm in length, 
and outer prongs measunng about 0 025 mm The anterior 
poitioir of the oesophagus measures 0 31-0 42 mm m length. 
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the posterior portion 0 38-052 mm The nerve-ring is 
situated at the antenor third of the former, and the excretory 
pore (in the female) at about 0 16 mm from the anterior 
extremity. 

The tail of the male is 0 05-0 063 mm long. In immature 
specimens there are three subcqnal terminal spmes, as in the 
female In mature males the median spme is relatively 
very small, the two ventro-lsteral spmes large There are 
13-15 pairs of caudal papillae, of which 4r-6 are preanal, 
one adanal and eight postanal “ Numbering from the pos- 
tcnor extrenuty, pairs I and 2, lateral and in a group , pair 3, 
ventro-lateral and isolated ; pairs 4 and 5, ventro-lateral 



Fig 126 — Camallanug awt/tXx Fostenor end of male 
A, lateral new ; B, ^eatraI now (Alter Moorthy ) 


and m a group , pairs 6 and 7, ventro-lateral and m a group ; 
pairs 8 and 9, Circumanal and isolated , preanal papillae 
variable, 4-6 pairs, subventral to ventro-lateral , m majonty 
of specimens 5 pairs present ” A sucker-like organ is present 
at a distance of <oout 0 32 mm from the postenor extremity. 
The right spicule measures 0 21-0 3 mm m length The 
left spicule IS much more slender and measures 0 1-0 18 nun 
The tail of the female is 005-0 07 mm long, and bears 
three spmes at its tip The vulva is situated at fo mm from 
the anterior end, and has promment bps In gravid females 
the posterior lip is pushed to one side by the overhanging 
antenor hp, fonmng S lateral 'projection The vagina is 
narrow and runs back for a distance of about 0 3 mm. 
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According to Moorthy’s (1937, b , 1938, b) observations 
the first intermediate hosts of this species are Cyclops Imckarii 
and G hyaUnus, the second hosts small fishes [Barbus puckelh, 
B ticto, Lept^cepJiahcMhys thermahs) which occur m the 
same wells and arc preyed upon by the final host. The 
larvae were also found in Oarnbusia sp„ introduced from 
Italy for the control of Cydops In the second host the larvjp 
become encysted in the wall of the intestine 

Gamallanus sp. 

Chatterji (1936) records a single immature female specimen 
of a species of CamaUantis fiom the intestine of a freshwater 
tortoise {Morema- ocdlaia) at Rangoon, Burma The worm 
measured 11 2 mm in length The buccal valves were 
broader than long, and each earned ten longitudinal ridg^ 
The vulva was situated ,in front of the middle of the body, 
and hod a pioniinent antenor hp 

Gamallanus sp 

Moorthy (1938, b) desenbes a single third-stage larva of an 
undetermined species of CamcUlamis from Cyclops leuckarli 
in Mysore He also desenbes encysted larv® of an undeter- 
mined Camallanid from the body-cavities of Barbus ptickeUt^ 
Lepidocephahchthys fhcrmali^ and OpMocephalus gachua 


2 Genus GAMALLANIDES Baylis and Daubney, 1922 

Buccal capsule composed of two separate lateral valves 
similar to those of Gamallanus, but each having two large 
chitinoid thickemngs externally “ Tridents ” reduced to 
simple rods An accessory piece present m the male Vulva 
earned on a tubular appendage Adult worms in the ali- 
mentary canal of snakes and frogs 

Genotype — CamaUamdes prasTiadi Baylis and Daubney, 
1922 

1 Gamallanides prashadi Baylis and Daubney, 1922 (Figs. 

127-130 ) 

Hosts — ^King cobra « {Naga hanndh {—N bungarus']) *, 
banded krait {Bungarm fa^ciatus) and rat-snake (Ptyas 
[Zaments'] - mucosus) , Zoological Gardens, Calcutta (Baylis 
and Daubney, 1922 , 1923, b) A smgle male specimen f 

* See Baylis 1929, Ann & Mag Nat Hiat (10) iv, p 60 
t This specimen was somewhat larger flian the types, measuring 
7 6 mm in length , 


CAMAr.MM»ES 


215 


)<» rpconlrd b\ Knrvo (1030) from tlio ijmnll intc.'rtinc of Rana 
tiffnna at Nagjiur, Central Provinces 
Tlio male ineOAurcs 5 8-C 6 mm. in length and 0 21-0 25 mm. 

J* 



Fig 127 ^-Camallanuifji pranharh Antenor end of fenudo, donal 
now b, buccal \aKo. p , p., papdte, t, “Indent” 
(After BttjrliJi mid Daubnoy ) 



Fig 128 — CamnUantdeg ptwhadx AnUsnot end of fcmalo, lateral 
new b , buccal nilve , p ,p , papillas ; I , “ tndent ” 
(After Ba>]ia and Daubney ) 


m maximum thickness, the female 14 2-17 7 mm, and 0 4- 
047 mm respectively. The cuticular stnations are very 
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fine aind indistinct, at intervals of about 3-4 fi Th6 diameter 
of the liead, measured dorso-ventrally at the antenor angles, 
18 0 08-0 09 ram in the male ana 0 12-0 13 ram in the 
female Tlie buccal valves present the appearance of four 
separate brown clutinoid masses In reality each valve 
has two largo external thickenings, separated by a longitudinal 
groove, and bears internally about 14 longitudinal ndges 
terminating anteriorly m tootb-like projections The “tri- 
dents ” arc represented by simple obitinoid rods of rather 
irregular shape and of a yellow colour. These are connected 



Fjg 129 . — CanwXlanxda jnmhadx Postonor end of inolo, lateral 
view, o p , accosso y piece , I , loft spiculo , r , right 
spicule (After Baylia and Daubney ) 

at their bases with a dorsal and a ventral chitinoid body 
lying opposite to the edges of the valves The valves 
measure 0 06 min in Icngtli in the male and 0 09-0 1 mm 
in the female Their w'ldth is 0 076 mm in the male Imd 
0 1 mm in the female The length of the rods is about 
0 06 miVi in the male and 0 07-0 1 mm m the female The 
posterior nng of the buccal apparatus has a diameter of 
0 033 mm in the male and of 0 045 mm m the female The 
anterior portion of the oesophagus measures (from the 
extremity of the head) 0 38 mm in length in the male and 
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0 47-0 5 mm m the female The entire osbophngtis (measured 
from the head-end) is 0 8 mm long in the male, and about 

1 mm in the female The nerre-nng is situated at 0 15 mm 
in the male, 0 19 mm in the female, from the anterior end , 
the excretory pore at 0 25 mm (male), 0 31 mm (female) , 
and the minute, bnstle-hke cervical papillse at 0 28 mm 
(male), 0 35 mm (female) 

The male has well-developed caudal aim Tiie tail is veiy 
short (a little over 0 06 mm ), sharply pointed and usually 
curled ventrally, with its tip hidden by the aim The caudal 
papillm are pedunculate and diminish in size postenorly 
There arc seven pairs of preanal papiUm, tivo pairs curving 
towards the ventral surface at the sides of the cloacal aperture, 
and five pairs of lateral postanal papillm Of the latter the 
three antonor on each side are relatively large and close 
together Tlie nght spicule is stout and is provided with 
aim for the greater part of its length It is about 0 24 mm 



Fig 130 — CamaHantdet pnuhadt Vulvar region of fomalo , lateral 
view « , intestine , v , vulva (Uterus omitt^ The 
arrow points towards the anterior end) (Alter Baylis 
and Daubnoy ) 

long Its tip IS curled into a book, but without a barb 
The left spicule is without aim, slender and tapering, and 
measures about 0 14 mm in length The accessory piece 
18 somewhat tnangular and measures about 0 025 mm in 
length 

1%e tail of the female is 0 4-0 6 mm long, and tapers 
gradually, with the excejition of a shght thickemng just 
before the corneal tip The lips of the vulva are modified 
into a tubular appendage, somewhat flattened dorso-ventrally 
and projecting freely from the body-wall in a-postenor direc- 
tion to a distance of 0 3-0 4 mm This appendage ongmates 
at a pomt a little behmd the anterior third of t^e body, 
at 5 9-6 1 mim from the antenor end The vulvar aperture 
is situated on the ventral surface of tiie appendage near its 
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extremity. The narrov' vagina i uns from the opening to the 
base of the appendage, and thhn turns back just within the 
ventral body-wall, runiung straight back for about 2 mm 
before opening mto the uterus The posterioi utenne branch 
18 , as in Gamallarms, without an ovary 

3 Genus PROCAMALLANUS Baylis, 1923 

Buccal armature a continuous chitinoid capsule, not sepa- 
rated into paired valves Its w'all may be smooth or piovided 
internally with spiral thickenings “ Tndents ” absent 
Male without accessory piece Vulva with prominent anterior 
lip Adult worms m the alimentary canal of fishes 
Genotype — Procamallarms laeviconchus (Wedl, 1862) 

Key lo Species 

Male 10-19 mm, female up to 33 mm long, 

spicules of male 0 20 mm long niehnt, p 218 

Male about 4 mm , female 0-7 mm long , spicules 

of male 0 12 mm long planoratus, p 219 

1 Procamallanns mehrii Agarw^al, 1930 (Fig 131 ) . 

Host — WaUago aUu The worms are said to have been 
found mainly in the postenor part of the body-cavity, but 
one specimen was m the gas-bladder 



Fig 131 — ProcamaUaiws mehrn Anterior end A, male , 
B, female (After Agarvrol.) 


The male measures 16-19 mm m length and about 
0 32-0 36 mm in maximum thickness, the female 33 mm 
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and 0 425 mm respectively The cuticular btriations are 
3 6^ apart The buccal capsule measures 0 17 mm. in length, 
and the same in -width, in the male In the female it is 

0 35 mm long and 0 2 mm wide The shape of the capsule 
IS quite different m the two sexes In the male it is cup-shaped, 
in the female much more elongate and barrel-shaped Its wall 
IS apparently -without spiral thickenings “ At the anterior end 
of the buccal cavity there are piesent four chitin6us plate-bkc 
structures, of whieh the two median ones are much larger 
They arc sbghtly separated from each other and are covered 
on the sides by the leaf crowns which are special outgrowths 
of the body-wall at the anterior end in the head region 
The leaf croivns in the neighbourhood of middle plates are 
9-10 m number in the male and 12 in the female, whereas 
those lying close to the outer plates are 6-7 in the male and 
10 in the female Their form also differs in the two sexes, 
in the male specimen they are more or less conical, while 
m the female they are elongated and more or less spindle- 
shaped ” {Agarwal, 1930) The anterior portion of the 
oesophagus is 0 92-1 14 ihm long m the male and 1 61 mm. 
in the female , the postenoc portion 0 6-1 02 mm and 

1 41 mm respectively The nerve-nng is situated at about 
0 27-0 32 mm in the male, and 0 53 mm in the female, 
from the anterior end, while the excretory pore is at about 
0 48-0 5 mm and 0 96 mm respectively from the same pomt. 

The tail of the male measures abo t 0 1 mm in length 
The caudal alae are 0 94-1 2 mm long There are said to be 
eleven pairs of caudal papillae, and an unpaired papilla near 
the tip of the tail, but the arrangement of the papillae is not 
clearly described or figured The spicules are equal (0 255 mm ) 
in length 

The -tail of the female is 023 mm long The -vulva is 
situated at a distance of 10 mm from the postenor end of the 
body The cuticle is thickened in the -vulvar region, forming 
a “ crenated ” swelhng ventrally immediately in front of the 
-vulva, an^ a larger swelhng on the dorsal surface 

2 Procamallanus planoratos Kulkarm, 1935 

Hosl — Glanas magur [=(7. bcUnK^us] (intestine) , Nagpur, 
Central Provinces 

The male measures 3 85 mm m length and 0 061 mm. 
m maximum thickness, the female about 5-7 3 mm and 
0 079 mm respectively The cuticle is said to be unstnated 
The buccal capsule measures 0 08^ mm in length and 0 061 mm 
in width, and is without ndges or “ leaf-crowns ” The basal 
rmg of the buccal apparatus is said to be represented by two 
chitinoid masses, winch are described as knob-hke structures. 
The oesophagus (measured from the antenor extremity) 
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IS 0 41 mm long The nerve-rmg is situated at 0 24 Tnin , 
and^the excretory pore at 0 31 mm , from the anterior end 
The caudal end of the male is shghtly curved ventrally 
and bluntly rounded at the tip There are eight pairs of 
pedunculate papillae, seven of which are preanal and one 
postanal The spicules are equal (0 12 mm ) m length 

The tail of the female is 0 11 mm long, and has a blunt 
tip The vulva is situated at 1 4-3 38 mm from the postenor 
end of the body Its anterior hp forms a promihent lobe 


6. Family CUCULLANIDiE Cobbold, 1864. 

Mouth a dorso-ventral sht bounded by large lateral hps 
CEsophagus club-shaped and composed of two portions, but 
without a distmct glandular portion, and usually dilated 
anteriorly to form a large, muscular “false buccal cavity” 
without specially thickened bmng An mtestmal caecum 
sometimes present Male with rudimentary caudal aJae, 
or none, but usually with a muscular preanal sucker-hke 
organ Spicules equal An accessory piece usually present 
Vulva behmd the middle of the body , the vagma runnmg 
anteriorly from it.. Uterine branches opposed Females 
oviparous. 


] Genus CUpULLANUS MuHer, 1777. 

Synonyms — Cwndanua Bloch, 1782 , Pleurortnchua Nau, 1787 ; 
Plevrorhynchus Budolphi, 1801 , CucuUtta Zeder, 1803 , Slelmtus 
Dujardin, 1845 , Daentits Dnjardm, 1845 * , DachnUta Co Aold, 
1858 , Daonites v Beneden, 1858 , Saradacnttis Lane, 1916 , 
Btdbodacmtia ILiaas, 1916 

Mouth temunal or somewhat dorsally mchned, sometimes 
bordered by a striated membrane Intestinal csecum absent 
Male with a preanal sucker-hke organ Adult worms m the 
ahmentary canal of fishes and tortoises 

Genot 3 q)e — CtumUmma cirratvs Muller, 1777 

Key to Species 

Parasite of tortoise . . • aerratus, p 221 

Parasites of £sbes 1 

1 Hoad with a dorsal prominence , female up to 

14 mm long bvHboaua, p 222 

Head without dorsal pronunence , female up to 
about 7 mm long calhcnrot, p 22a 

* Tomquist (1931) recognizes Dacnitta Dujardm as genetically 
distmct from CuettUanua The genotype of Dacnttta is D eaunena 
Dujardm, which is placed by Tdmquist m the synonymy of CwiMUmva 
(s s ) heierochroua Hence, if the genus Dacnttta of Tomq^t wre 
to be retamed, its name would have to bo changed The charaotere 
by which it is separated iiom CucuUanua are, however, very slignt, 
and tlie necessity for the separation appears devbtful. 
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1. CnenUannsserratiis (Lane, 1916) Barreto, 1918 (Figa 132 
&133) 

Synonym — Serradacntfu Jierra/a Lane. 191C 
Host — Trimyx gangeticus. 

Lane (1916, a) hod only male specimens at his disposal *. 
These measur^ 15-16 mm m length The body is laterally 
compressed, and has a maximum dorso-rentral diameter 
of 0 5 ram There is a rounded “ head,” measuring 0 55 mm 


Fig 132 


Fig 133 



Fig 132 — CueuUanua terraius Antenor end , lateral view. 
(After Lane } 

Fig 133 — CvcuUanug terraitts Posterior end of male, 
lateral view (After Lane ) 


in dorso-ventral and 0 46 mm m lateral diameter, and 
followed by a shght “neck” The cuticular stnations are 
6 ft apart, and m addition to these there are coarse annulations, 
0 09^ 4 mm apart, with promment postenor edges, giving 
the outlme of the body a serrated appearance The oesophagus 


• Tdmouist (1931) records what he regards as this species from 
Tnanux ^unouxs fiom the Sudan, but the males m his material were 
r^ KuaHe^nd had spicules less tton h^ m 1^ as those of line's 
specimens Althou^ the forms described by the ^ authors are dearly 
ve^losely related, it seems uncerteia whether thev are identical 
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measures 1 45 mm in length The nerve-nng is situated 
at 0 55 mm , the cervical papilla: at 0 75 mm , and the 
excretory pore at about 1 mm , from the antenor end 

The tail is 0 35 mm long, and is bluntly conical, with 
a mmute terminal spike The sucker-like organ is situated 
at a distance of 1 1-1 4 mm from the posterior end, and 
measures 0 3 mm in length There are eleven pairs of caudal 
papillae, five of which are preanal, two adanal and four post- 
anal The eight posterior papillae on each side are grouped 
in pairs The most anterior papilla is just in front of the 
sucker, the next just behind this organ The spicules are 
3 mm long, and aie alate, the shaft and adae forming a 

guttei ” which IS U-shaped in section The accessory 
piece, which meausures about 0*09 mm m length, is fiattened 
ventrally and convex dorsally It is “shield-shaped” in 
dorso-ventral view, and has a striated appearance. 

2 Cucullanus bulbosus (Lane, 1916) Barreto, 1918 (Figs 134 
& 135) 

Synonyms — liulhotlucmtiH hulljom Lane, 191C , DacnittH buUmna 
Tornquist, 1931 

Host — Caranx mdampygus , Cheval Paar, Gulf of Manaar, 
Ceylon 

The male measures 13 3 mm in length and 0 375 mm 
in maximum thickness, the female 14 mm and 0 45 mm 
respectively The body is laterally compressed The cuticulai 
stnations are 10 ft apart The “ head ” measures 0 45 mm 
in dorso-ventral and 0 4 mm in lateral diameter, and has 
a hemisphencal bulbous proimnence, measurmg 0 2 mm 
in diameter and 0*1 mm in height, on its dorsal aspect The 
oesophagus appears, from the figure, to be about 1 7 mm 
long The nerve-nng is situated at 0 6 mm from the antenor 
end 

The tail of the male measures 0 425 mm m length, and 
ends in a small spike The sucker-like organ is situated at 
a distance of 1 mm from the postenor end Of the eleven 
pairs of caudal papillse five are preanal, one adanal and five 
postanal The adanal pair is lateral m position, the third 
pair from the posterior end subdorsal, and the fourth lateral 
The papill® of this last pair are very small The spicules 
are 0 7 mm long, and each is “ shaped like a somewhat 
battered kukri,” of which the proximal portion of the shaft 
forms the handle, and the broad al® the blade The accessory 
piece measures about 0 11 mm m length, and is spindle- 
shaped m lateral view 

The tail of the female is apparently about 0 4 mm long, 
and IS bluntly conical, with a terminal spike The vulva 
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is situated at 8 mm from the anterior end, on a hemispherical 
prominence measunng 0 15 mm m diameter The vagina 
runs forward nearly straight for a distance of 1 mm , and 
then gives off the utenne branches, wrhich at first run antenorly, 
'and after a course of 0 45 mm become wider. “ One uterus 
eventually turns caudad, and uterme and ovarian coils are 
found at both ends of the body, reaching to within 0 25 mm 
from the caudad end of the oesophagus, and 0 16 mm from 
the anus ” The eggs mcasui:^ 0 075 x 0 05 mm. 

Fig 135 



Fig 134 — Cucullantu bulbosus Anterior end , lateral view 
(After Lane ) 

Fig 135 — CiKuUanus buUtosua Posterior end of male , lateral 
view (After Lane ) 

3 Gacollanns callichroi (Stewart, 1914) Barreto, 1922 

Synonyms — Dacnilis falliebroi Stewait, 1914, Dacntln calhcroi 
Lane, 1916 

Host — CaUtekrous macrophthabnns (intestme) , Lucknow 
Of this species Stewart had at his disposal two female 
specimens only, and these were m a contracted condition 
THiey measur^ respectively 6 63 mm and 7 225 mm m 
length and about 0 39 mm and 0 43 mm m thickness The 
cuticular stnations m the anterior half of the body are 2/x 
apart , those in the posterior half 1 2 [i No stnations were 
seen m the antenor oesophageal region The body is narrowed 
in the region corresponding to the antenor two-thirds of the 
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oesophagus The “ head ” js not curved dorsally, but the 
mouth IS tilted slightly towards the dorsal side It ls bordered 
by a membranous fringe winch bears 32-30 longitudinal 
stnations on each side The oesophagus measures (from 
the anterior extremity) up to about 0 77 mm in length. 

The tail measures 0 17-0 203 mm in length, and is conical 
and pointed. It bears a pair of prominent papillae slightly 
behind the middle The anterior lip of the anus is prominent. 
The vulva is situated at 2 72-3, 1*1 mm from the postenor 
end The thick-walled vagina runs forward for a distance 
of 0 55 mm The eggs measure up to about 0 085 x 0 056 mm. 
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Order DIOCTOPHYMOIDEA Railliet, 

1916. 

Parasitic forma of medium or large size Mouth hexagonal, 
without lips, but surrounded by one, two or tiiree circles 
each of six papillse (Esophagus relafovely long and simple 
or club-shaped Chiticle of body sometimes spmy Each of 
the four muscular fields divided longitudinally mto two by 
the insertion of well-developed suspensory muRclftH of the 
alimentary canal Caudal end of male provided with a 
muscular bursa-hke expansion, without rays A smgle 
long spicule present Anus of female tennmal Female 
gcmtal tube single Eggs barrel-shaped, with a thick, 
irregular albummous coatmg and not containmg embryos 
when laid Adults parasitic in mammals and birds Larval 
forms m an mtermediatcj host 


7. Family DIOCTOPHYMIDiE RailUet, 1916. 

With the characters of the Order 

Keg to, Genera 

Adults parasitic m xnammals Vulva near 

anterior end of bo^ Dioctopbyhe, p 225 

Adults parasitic in birds Vulva near 

posterior end of body Husxbonovlidks, p 227. 


1 CSenus DIOCTOPHYHE CJollet-Meygret, 1802 

Synonym^ — Evatrongylua Diesing, 18ol 

Extremely large worms (female up to about 1 m long , 
male about one-third of this length) Body blood-red during 
life, truncate posteriorly and somewhat tapermg anteriorly. 
Outide relatively thm and transparent, transversely striated 
but without spmes Month surrounded by two circles of 
papillse Vulva towards the anterior end of the body Adult 
worms m the kidnej^ or serous wvities of mammals , larvae, 
so far as knoivn, m the musculature of freshwater fishes. 

Genotype * — Diodophyme renale (Goeze, 1782) 

NEM II 
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1 Dioctophyme renale (Groeze, 1782) Stiles, 1901 (Fig 136 ) 

Synonyms — Attcari/t renalia Goeze, 1782 , Ascarut canvt Schrank, 
1788 , .4«c«m martin ^chrank, 1788 , Asearis vtsceralin Gmehn. 
1700 , Strontjfflm gtgaa Rudolphi. 1802, Funarta rtnceraltn 
Zeclcr, 1801. Fusantt renalts Zcdor. I8U3 , Lumbncus renum 
canm Kudolphi. 1809 , Eustroni/i/liis ijv/a^ Diesing, 18.‘51 , 
Lumbncus cants renalta Diesing 18 >1 , Lumbncus marlts rcnalts 
Diesing, 1851 , Lumbncus sant/uineus Dicatng, 1851 , Lumbncus 
gulmits sibinci Diosmg, 1851, Zum&rtcua renalM Kuchenmeistor, 
1855 , Rtronqylus renalts Moqum-Tandon, J860 , Eustrowiylus 
gufante Perroncito, 1882 , Eustronqiilus viacerahs Raillict, 1885 , 
Dtoclophjjme gu/as Stilos and Hassall, 1804 , Dioctophyme 
VMrrm/i5 Stiles and Hassal), I89G, Eustrongi/lus renalts Guiart, 
1910, Dioctophyme renalts CastcIIani and Chalmers, 1010; 
^ Diacunculus longtssimus Ccsalpm (teste Blancliard, 1888) 

Hosts * — This worm is most frequently found m the dog, 
but occurs also m many other carmvores, mcludmg the 



Fig 136 — Dto^ophyme renale Postenor end of male , ventral vieiv. 

(From Baylis, after Stefanski ) 

wolf, fox, cat and seal, the otter and vanous other members 
of the weasel tribe It has also been recorded as an occasional 
parasite of the pig, horse, ox, orang-utan and man Its 
geographical range includes Europe, Asia and North and South 
Amenca In India it has been recorded occasionally from 
the dog (Punjab Gaiger, 1910, 1916 ; Bihar • Boy Chaudhuri, 
1931) The usual habitat of the adult worm is the pelvis 
of the kidney, from which it may mvade the body of the organ 
and gradually destroy the renal tissue Sometimes, however, 
it is found either free or encapsuled in the abdominal or 
thoracic cavity, or in the liver In dogs its presence sometimes 
induces nervous sjnnptoms which simulate those of rabies 
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This IS the lai^est known Nematode, the male measunng 
14-15 cm m length and 3-7 mm in maximum thickness, 
the female 15-103 cm and 5-12 mm respectively The 
body 18 blood-red when fresh Each lateral hne bears a row 
of papillae. These become closer together ton ards the c.xtreim- 
tics of the body. The mouth is surrounded by tno crowns 
of papillae, those of the outer crown bemg situated on 
relatively large nodular swelhngs, while those of the inner 
crown are small On the ventral surface, behind the mouth, 
there is a short longitudinal depression with rather prominent 
borders. The oesophagus is about 45 mm lo in the male 
and 50-60 mm in the female, and attams a thickness of about 
2 mm The intestine, according to Lukasiak (1930) shows 
a division into three portions of different colours and thick- 
nesses, the middle portion being short and narrow', the pos- 
terior portion very wide 

T5ie posterior end of the male is provided with a “ bursa ” 
which 18 of a transversely-elongated oval shape, slightly 
mdented on its antenor margin, and covered on its inner 
surface with small papilhform elevations In the centre of 
the “ bursa ” there is a somewhat 'raised cone, at the summit 
of which is the cloacal aperture The spicule is bnstle-hke 
and IS usually said to measure 5-6 mm in length This, 
however, probably refers only to the protruded portion, 
since Lukasiak gives the total length of the spicule as 12- 

14 5 mm , 7 5 mm of this being retained within the spicule- 
sheath 

The anus of the female is crescentic, and near it there are 
some small papillae The vulva, which is transversely elongate, 

15 situated at 14r-80 mm from the anterior extremity, accordmg 
to the size of the specimen, but usually behind the postenor 
end of the oesophagus The muscular vagina measures up to 
about 30 mm in length, and may run at first either antenorly 
or postenorly from the vulva The eggs have a thick, coarsely 
pitted or mammillated albummous covermg when laid, and 
measure 0 064r-0 084 x 0 04-0 052 mm 

^e hfe-histoiy of this parasite is not yet fully known, 
but evidence has been brought forward by Ciurea which 
suggests that one of its intermediate hosts in Europe is the 
freshwater fish Idus tdw 

2 Genus EUSTRONGTLIDES Jagerskiold, 1909 

Forms of medium or rather large size Body cylmdrical, 
or sometimes swollen in its middle Cuticle coarsely stnated; 
at least towards the extremities, but without spmes Mouth 
surrounded by two or three circles of papillae Vulva close 

Q2 
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to the anus Adult worms m the ahmentary canal of birds 
(usually in the glands of the proventnculus) ; larvae in the 
connective tissue of fishes, and apparently in Crastacea 

Glenotype : — Eustramgyhdea tubifex (Nitzsch, 1819) 

1. Eostrongylides sp 

Baylis and Daubney (1922) tentatively refer to this genus 
two larvae taken from a prawn at Karachi. These measured 
respectively 12 5 mm and 13 25 mm m length and 0 26 mm 
and 0*33 Inm. m maximum thickness ^e “head” was 
somewhat swollen and almost globular, and had a maximum 
diameter of 0 21-0*22 mm. !!&e mouth was situated Jn a 
large depression, on the border of which only one nng of six 
papillae was seen The oesophagus measur^ 7 9 mm. and 
8 25 mm in length (about two-thirds of the total length). 
It had a short, narrow, muscular anterior portion, measunng 
0 43-0 45 mm. in length, and a considerably wider, glandular 
postenor portion. The tail was 0 13-0*15 mm. long, and was 
bluntly conical, with a small tenmnal outicular “ button ” 
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Order TRICHINELLOIDEA HaU, 

1916. 

Medium-Bused or small forms in which the body is usually 
elongate and slender, and is more or less clearly divided into 
an oesophageal portion and a postenor portion containing 
the other organs (Esophagus narrow and partially embedded 
in a conspicuous “ cell-bcdy ” consistmg of a smgle chain 
of cdls Cloacal aperture of male and anus of female terminal 
or subtenninal Male with a single spicule or without a 
spicule Female gemtal tube single 


8. Family TRIGHINELLIDiB Stiles and Crane, 

1910. 

With the characters of the Onter. 

Subfamily TBIOH INELLIN^ Ransom, 1911 

Male without spicule or spicule-sheath Vulva m the 
oesophageal re^on. Female ovoviviparous Eggs ^herical, 
without a true shell but surroimded by a delicate membrane. 
Adult worms in the mtestine of mammals, giving rise to larvse 
which become encapsuled m the musculature of the same host. 


1 Genus TBICHfflELIA Railhet, 1895. 

Synoavms — Trtchtna Owen, 1835, nee Meigen, 1830, Tnehxne 
Bischoff, 1840 , Tnchxnxa Biachoff, 1840 , Triehtnua Bischoff, 
1840 

With the characters of the Subfamily. 

Genotype * — Tnchindla sjnrcHxa (Owen, 1835). 

1 TriehineUa spiralis (Owen, 1835) Bailhet„1895. (Fig. 137 ) 

Synonyms — Tnehttux aptralta Owen, 1835, Trichtne apmdts 
Bisdioff, 1840 , Tnehxnxa apxralxa Bischoff, 1840 ; Tnehma 
affinta Diesing, 1851 (part) , Trxehxna apxrtilta homxnxi Exsemer, 
1853 , Trxehxna exteumflexa Folomo, 1860 , Trxehxna psextdaixxia- 
Denver, 1863 ; Psextdaixxia trxcdixna Dsvaino, 1863 , Trxehxna 
aptraU Bert and Blanchard, 1885 , T Trxehxna eanxa Kraemer, 
1853 

Hosts * — This parasite has been recorded from a very wide- 
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vanety of mammauan hosts These include man, the pig 
ox, sheep, horse, dbg, cat, rabbit, rat and many other aTiinin,l H 
The adult worms occur in tlie small intestine of the host, 
and the larv-ae become encysted in the fibres of the voluntary 
muscles The distribution of the species is world-wide, and 



Fig 137 — TnehtneUa spiralts A, adult male, B, cidult female, 
C, larvffi enqp>psQled m muscle (Prom Baylis, after 
Fiebiger ) 


it still occurs not uncommonly m man in countries where 
pork or other flesh is eaten m a raw or very shghtly cooked 
state Its mcidence has, ho^ ever, been materially reduced 
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where a ngorous system of meat-inspection has been enforced. 
Although this \\orm appears to have been known to ocenr 
formerly m man m India, no recent references to it have been 
found m the hterature. It is to be presumed, therefore, that 
It IS by no means prevalent, or that infestations with it, wl^en 
they occur, are so slight as to pass unnoticed. 

The male measures 1 4r~l 6 mm. in length and about 0 04 mm. 
m maximum thickness, the female 3-^ mm and 0 06 mm. 
respectively At the posterior end of the body, in the male, 
there is a pair of relatively large, ventrally-directed, conical 
processes at the sides of the cloacal aperture, and between 
these two pairs of papillae The vulva is situated near the 
middle of the oesophageal region of the body The sub- 
globular eggs measure about 0 04x 0 03 mm The embryos, 
on batching, measure 000-016 mm in length and 6-9 ft in 
thickness, the greatest diameter bemg near the anterior end 
The hfe-history of this species may be summarized as follows 
After copulation, which takes place in the small intestine of 
the host, the male dies The fcrtihzed female burrows into 
the mucous membrane by way of the glands of Lieberkfihn, 
and makes its way mto lymph-spaces Here it produces 
a laige number of embryos, which migrate by way of the 
lymphatics and blood-vessels all over the body, many of them 
thus reachmg the connective tissue of the musculature Those , 
which have entered the voluntary muscles (especially those of 
the diaphragm, thoracic wall, tongue, throat and eyes) pene- 
trate mto the sarcolemma of the muscle-fibres, and grow to a 
size of 0 8-1 mm x0 03 mm , their shape changing at the 
same time so that the anterior end becomes slender, the 
postenor thick and blunt Finally they become enclosed m 
lemon-shaped capsules, each of which usually contains a single 
worm, but may pccasionally contain as many as seven. 
At this stage the larvaj are infective for any smtable host 
which mgests the flesh contaimng them, and may remain 
alive and infective for as long as eleven years, or possibly 
longer. If not mgested dnimg this period, the larvae die 
and their cysts become calcified 
When liberated from the capsule by digestion, the larva 
undergoes its final moult and becomes sexually mature withm 
one to five days Heavy infestation is dangerous because the 
muscles invaded by the larvae may undergo degeneration, 
and death may occur from paralysis of the respiratory muscles 
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Subfamily TRICSHURINiE Ransom, 1911 

A ventral longitudmal " bacillary band ” present at least 
in the oesophageal region, composed of numerous umcellular 
subcuticular glands with rod-hke processes projectmg through 
the cuticlp Similar bacillary bands may be present on the 
dorsal and lateral surfaces of the body Male with a smgle 
spicule or, exceptionally, without a spicule A protrusible, 
membranous spicule-sheafih present,' the lining nf which 
(the outer surface when everted) may be smooth or spiny. 
Vulva behmd the junction of the oesophagus and intestine. 
Eggs barrel-shaped dr lemon-shaped, with thick shells having 
an opening at each pole, closed by a plug , their contents 
unsegment^ at the time of laymg 

Key to QenerA 

Posterior portion of body usually shorter and 
stouter than cesophageal portion Caudal 
end of male curled dorsally . TaicauBis, p 232 

Posterior portion of body usually longer and 
scarcely stouter than opsophageal portion 
Caudal end of male straight or curved 
ventrally . .< . . Cafi£Labia, p 240 


2 Genus TBICHURIS Roederer, 1761 ' 

Synonyms ’* .-i-Tnchocephaton Goeze, 1782 , 2'nehtuna Herbst, 
1787, 2’nc/ioc(^/mluA Schronk, 1788 , Mosltyodes Zeder, 1800 ; 
Tncuna Bradley, 1813; Maatigcndea Lamarck, 1816, Tncho- 
Baelz, 1883 , TncAoc^olusWichmann, 1880 , Tnchurua 
Fagge and Pye-Smith, 1902 , Tnthozephalus Kahone, 1907 , 
Tnchvna Gage and Bass, 19ip , [not Trtchtunta Lmnieus, 1768] 

Body with slender oesophageal portion and thicker and 
shoitei posterior portion. A ventral longitudmal bacillary 
band preseut in the oesophageal region Posterior extremity 
bluntly rounded in both sexes , that of the male curled dorsally 
and without alse or bursa-l&e structure A spicule present. 
Adul^ worms in 'the cseoum of mammals, forming burrows 
in the epithelium, in which the antenor end is buned. 
'Gtenotype * — Trichuris trichiura (Ldnneeus, 1771). 

Key to Species 

Pardsite of Primates and swme trvihvura, p 233 

Parasites of ruminants . 1 

1 Spicple of male less than 3 mm long • dtscoJor, p 239 

SpiCule more than 3 mm'Ioiig ' 2 

2 Spmes on distal eigpansion of everted spicule- 

sheath shorter than the rest Vagma long, 
slender and smuous , its lumen widening 
'gradually ... ovta, p. 235 

Spines on distal ei^ansion of everted spicule- 
sheath longer than the rest Vagina short 
and stout , its lumen forming angular bends > 
and expanding suddenly mto an e gg-chamber gumwoaa, p 238 

* Some obvious misprints are omitted 
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1 TrIeliuristr}eIiInia(LinneeiiB,1771),StiIe8,1901. (Figs 138 & 
139) 

Synonyms^ — Aecans Indnwa Luuudiu, 1771 , TndtoeephtUw 
liomtnw Schrank, 1788 Tnehocephalus mna Schrank, 1788, 
Tnehoeephalua apn Gmolm. 1700 , Trtchuna fumtnxs Brugiu&rd. 
1701 , Tnehuru vulgarta Hooper, 1709 , Trtchuna tnfeattnalta 
Hoopor, 1790 , Tncoe^halua hommut Lamarck, 1801 ; Trteho- 
upluAva dwpar Budolphi, 1802 , JHaattffodea aprt^ Zedor, 180? , 
Tnchocephtdwa ermalua Budolphi, 1809 , Trtehocaphtdoa homtnia 
Baird, 1853 , Aaeana tnehtna Moqum-Tandon, 18G0 ,* Tneho- 
eephalua tnehtvrua Blanchard, 1805, Trteocephalua dtapar 
Daniels, 1897 , Tnehoeephalua inehturta Simon, 1907 , Trteho- 
sephtdua dtapar Eahano, 1007, Tnchurta auxa Smith, 1008, 
Tneliurta crenata Gcdoolst, 1911 , Trtehurua trtchwra Costellani 
and CSialmoTa, 1913, Tnnehoeephatua tnehtvrua da Sfatta, 
1914, Tnetioeaphedua indttuna Mukorji and Doss, 1015. 
Trteoeephalua trtehtuna Maxwell, 1918 , Tnehoeephodua trtehurua 
Bhalorao, 1035 



Fig 138 — Tndiuna tnehivm A, muTa ; B, fenmlo 
(Partly after Bremser ) 


Hosts . — ThiB species occurs m man, m* vanous other 
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Pmnates and in swine It inhabits the csecum, colon and 
appendix, and is of cosmopolitan distnbution In India, 
besides ite common occurrence in man *, it has been recorded 
by Baylis and Dajibney (1922) from a gibbon {Hylobates sp ) 
and from a wild boar {Sus cristatus [=<5 bengalensts]), the latter 
near Dmapore, Bihar Maplestone (1903, a) hsts it among 
parasites ibund in pigs slaughtered in Calcutta The speci- 
mens recorded by Chandler (1930) from the hanuman monkey 
{Semnopithecus entdhis) were also presumably of Indian 
origm 



The male measures about 30-45 mm m length and 0 45- 
0 65 mm m maximum thickness, the female 35-50 mm and 
0 5-0 85 mm respectively. The slender oesophageal portion 
of the body occupies about two-thirds to three-fifths of the 
total length. The spicule of the male measures 2-3 35 mm 
in length and about 0 056 mm m maximum thickness (near 
the root, which is shghtly expanded) Its tip may be rounded 
or pomted The spicule-sheath is variable m shape when 

* Sweet (1929), for example, records that about 14 per cent of the 
population of Mysore State are infested 
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extruded, being sometimes cylindncal, sometimes expanded 
distally, and may be partly or wholly covered with spines 
The ejaculatory duct, accordmg to Chandler (1930), is about 
2 9-3 4 mm long, and hardly more (sometimes much less) 
than half as long as the vos deferens, ivith which it is connected 
by a narrow duct about 0 5 mm long The testis is closely 
convoluted throughout its length 

The vulva is not prominent The eggs measure 005- 
0 056 x 0 021-0 025 mm When laid they are almost colour- 
less, but when seen m faiccs they are usually dark reddish- 
brown 

The development of the embryos does not begin until the 
eggs have left the body of the host In cool climates develop- 
ment to the infective stage may take from six to twelve 
months, but in warmer chmates it taki^ only from three weeks 
to a month The eggs are highly resistant to cold, and can 
withstand freezing They may remain infective for tis long 
as five years If they are ingested, with food or water, by a 
suitable host, the larvos hatch and are said to pass at once 
into the mucosa of the mtestine, reachmg maturity within a 
month after infection 

2 Trichuris ovis (Abildgaard, 1795) Smith, 1908 (Figs 140 & 
141, A) 

Synonyms — ^TVic/iocepAa^usom Abildgaard, 1705 , Tnciuxephalw 
affrnia Budolphi, 1802 , Mastigodea aginw Zedor, 1807 , Tneo- 
eephtdus afftnxs Francis, 1894 , Tnehvns ajjinxa Stiios, 1902 , 
’ Tnchocephaluseameh Budolphi, 1819 * , 1Tncliocephaluaeehmo~ 
phallus 'Bitzsch, in Croplin, 1849 , 7 Trtdiocephalu eclnnophpUus 
Bailliot, 1803 , t Trtchoeephalus alcoeki v Linstow, 1906 , 
7 Tnchuns aleoekx Bansom, 1911 , 7 Tnchuns cameh Bansom, 
1911 

Hosts — This IB a common and widely-distnbuted parasite 
of the sheep, goat, ox, camel ^nd many other ruminants 
Gaiger (1910, 1915) records it as common in sheep, goats and 
cattle (especially the first) in the Punjab Bhalerao (1935, 6) 
records it, presumably from the same hosts, from Bombay, 
the Central Provinces and Madras Specimens were recorded 
by Baylis and Daubney (1922) from an " antelope ” — ^probably 
the bdian antelope or black buck (AnUlopa cervicapra) 
The thameng (Cervus ddt) is also a host for this species, smee 
specimens of T oms were included m the material u'lmed 
T alcoeh, by v Linstow (1906, e) and obtained from this 

* “ r cameh Bud ” has been recorded from both the Bactnan 
camel and the dromedary Accordmg to Gaiger (1910) Leeae found it 
m the latter host m India Budolphi (1819) mves no description of 
the worm His species is therefore unrecognizi^le', and it is uncertam 
whether the forms seen by later authors were the same In all proba- 
bihty T cameh is identical with either T. oms or T globtdosa 
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animal in the Zoological Gardens, Calcutta As the writer 
(1932, a) has shown, Trichuns glofyidosa (v. Linstow, 1901) 
IS 'probably as common as T. oms in domestic rummants 



Fig 140 — Trtchuns ovts A, postenor end of male, lateral view , 
^SS- (From Baylis, after Bansom.) 

m parts of Africa, and it is not improbable that the two species 
have been confiis^ elsewhere. 

* Spiehn (1927) states that he has ezammed the original specimens 
of S’ aleoch,, consistmg of one male and several females, deposited 
m Berhn, and found them to be identical with T globulosa Through 
the courte^ of the Director of the Zoological Survey of India, the 
writer has been able to examme a considerably larger number of 
specimens, bemg that part of the original material which remains 
m the Indian Museum, Calcutta This proves to be a mucture of 
ST globulosa and T ovts As v Linstow states that the spicule of the 
male m T alcockt is only 3 mm long and 7 8 ft thick, it seems probable 
that the male described by him was an immature specimen of T ovts 
rather than T. globulosa However, the description is insufficient to 
establish defimtely of which species T. alcockt is a synon 3 rm, and it is 
accordingly mentioned under TOth 
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Both sexes of T. oms measure about 50-80 mm m length. 
The tnn-Timum thickness of the male is about 0 5 mm , that 
of the female about 1 mm In the male the slender oesophageal 
region of the body occupies about three-quarters, m the female 
two-thirds to four-fifths, of the total length The marginal 
rods of the bacillary band are larger than the rest 

The spicule of the male vanes m length between 4 9 mm 
and 7*2 mm , with an average of about 5 8 mm , and is some- 
what thickened distally before tapering to a pomt The 



Fig 141 — A, Triehurie oms ; B, Trtchuria gldbubtsa Vulvar 
region of female; lateral view For explanation of 
lettermg, see text (After Baylis ) 


thickness of the spicule at about the middle of its length varies 
between 10 and 40 p., with an average of about 27 p Ttia 
spicule-sheath, when folly everted, has a globular expansion 
at its distal end The whole sheath is covered with small 
spines, those on the expansion being smaller than the rest 
The vagma is relatively long and slender, and pursues 
a regular, sinuous course, its muscular wall gradually ividemng 
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posteriorly There is no sudden expansion into an egg- 
chamber, as in T. globulosa The lumen of the distal portion 
IS hned with fine spines for a distance of at least 1 mm 
(fig 141, A, c), and part of this spiny lining is frequently 
everted at the vulva The eggs measure 0 07-0 08 mm. m 
length, including the polar plugs, or 0 055-0 065 mm without 
them, and 0 03-0 042 mm m width When found in the 
faeces of the host they are of a dark brown colour. 

3 Trichuris globulosa (v Linstow, 1901) Bansom, 1911. 
(Figs 141, B, & 142 ) 

Synonyms * — 'Prtchocephdltia globuloaus v Linstow, 1901 , 
^ Tnchoccphalua camelt Budolphi. 1819 , ? TnchocepIuHus echtno- 
phallus Nitzsch, in Croplui. 1849 , T Tnchocephalua echtno- 
phyllus Railliet, 1893 , 1 Tnchocephalus alcodn v Linstow, 

1906, 1 Trtchurts alcockt Ransom, 1911, I Trtohuns cameli 
Ransom, 1911 

Hosts — ^This species was ongmally recorded from the 
dromedary, but is known f to occur also in cattle, sheep and 



Fig 142 — Trtchuns globulosa Fostenor end of nude , lateral view 

(After V Linstow ) 

goats, and m the European elk and chamois. The specimens 
named Tnchocephahis (dcochi by v. Linstow (1906, e), from 
a thameng (Germs eldi) in the Zoological Gardens, Calcutta, 
belonged partly, as already mentioned imder T ovts, to this 
species 

Both sexes measure about 40-70 mm in length. Tlie maxi- 
mum thickness of the- body m the male is about 0 7i mm , 
m the female about 0 87 mm The slender oesophageal 
portion of the body occupies about two-thirds of the total 

* See foot-notes to T oms, pp 235 tc 236 
t See Sprehn (1927) , Baylis (1932, a) 
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'length m the male, and three-quarters in the female Tlie 
cuticular stnations, accordmg to v. Linstow, are at intervals 
of about 3 p. 

The spicule of the male, according to the wnter’s (1932, a) 
observations, vanes in length between 3 8 Ttun and 5 7 mm , 
with an average of about 4 8 mm Its thickness, at about 
the middle of its length, varies between 32 6 and EO/i*, 
with an average of about 39 3 As m T ovis, there is a 
considerable tbickenmg of the spicule before the tip The 
" flare ” at the root is usually less pronoimced than in that 
species The spicule-sheath, when fully everted, has a globular 
expansion at the distal end The sheath is covered with 
spmes, which are longer and more closely set than m T oms, 
those on the distal expansion bemg considerably longer than 
the rest. 

The vagma is relatively short, stout and muscular The 
lumen of its distal portion is hned with large, coarse spmes, and 
IS thrown mto three or four sharp, angular bends (fig 141, B). 
The portion of the vagina immediately behmd this spmy 
region forms, when not distended with eggs, a narrow duct (o-o) , 
fined with cuticle and curved so that ite concavity is ventral 
This duct expands suddenly into a large egg-reservoir (o-6), 
with a folded cuticular liiimg Eversion of the spiny fining at 
the vulva, if it occurs, is not commonly observed The eggs 
appear to be mdistmguishable from those of T. ovis Accortkag 
to V Lmstow their length, mcludmg the polar plugs, is 
0 068 mm , or without them 0 05 mm , and their width 
0 036 mm 

4 Tricharis discolor (v Linstow, 1906) Bansom, 1911 
(I^g 143 ) 

Synonyms — Tnehocephalvts discolor \ Linstow, 1906, Tncuns 
discolor Taylor, 1924 

Hosts — This species was briefly descnbed by v Linstow 
(1906, d) and recorded from the zebu {Bos vndicus) at Colombo, 
Ceylon It is said to' have occurred m the stomach The 
type-specunens do not appear to be available m the Colombo 
Museum Taylor (1924, a) records the worm firom a cow 
m England, and gives a description which agrees closely with 
that of V Linstow 

The male measures about 45-59 mm m length and 
0 55-0 75 mm m maximum thickness, the female about 
43-52 mm and 0 67-0 83 mm respectively. The slender 
oesophageal portion of the body occupies about two-thirds 
of the total length m the male, and three-quarters m the 
female The cuticular stnations are at mtervals of about 


* Accordmg to Sprehn (1927), 80-90 p 
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7 5-9 1 [I, and give the antcnor portion a serrated appearance 
in optical section According to Taylor, there are two lateral 
vesicular swelhngs at the anterior extremity. 

The spicule of the male measures l*76-2’3 mm in length 
and about 10-12 in thickness, and has, a rounded tip ^e 



Fig 143 — Trtchutts dtaoolor Fostenor end of mala , lateral view. 
(After V Linstow) 

spicule-sheath is covered with spines, these being larger than 
in T oma but less closely set 

The eg^ measure 0 06-0 073 mm m length, including 
the large, rounded polar plugs, or 0 043-0 046 mm. without 
the plugs, and 0 03-0 033 mm m width. 


3. Genus' CAPILLARIA Zeder, 1800. 

Synonyms — Tnchosoma Budolphi, 1819 , TrttHioaomum Crophn, 
1829 , Tnchoatoma Westwood, 1861 , Thomtnx Dujardm, 
1845 , Eiicoleus Dujardm, 1845 , Calodtum Dujardm, 1845 ; 
Lintscw Dujardm, 1845 ; Hepaticola Hall, 1916 , HepaU-vla 
Urioste, 1923 

Body typically very slender (Esophageal portion usually 
shorter and only slightly thinner than the posterior portion 
A ventral bacillary band present , usually also a similar 
dorsal band, and sometimes a pair of lateral bands CSaudal 
end of male straight or shghtly curved towards the ventral 
side , frequently provided with dehcate sJsb or a bursa-hke 
structure, or both A spicule usually present , sometimra 
very shghtly chitmized or absent Vulva close behind tte 
junction of the oesophagus and intestme , often provided 
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trith a protrusible, membranous, fonneblike structure The 
egg-shells may bo smooth or vanously ornamented Adult 
worms m the ahmentary canal, hver, urinary bladder or 
respiratory passages of vertebrates 
Gp^^typo —CapiUarta antUts (Schrank, 1790), 

Key to Species 

Parasitic in the intestine of pigeons and other birds eolumba, p 241 
Parasitic in the liver of rodents and othorjnanunals htpattea, p 242 
Parasitic m the abomasum of cattle . ' btlobala, p 24S 

I GapiUaiia colambae tRudolphi, 1819) Travassos, 1915 
(Fig 144) 

Synonyms — Trtehosoma oolumhas Rudolphi, 1810, Calodtum 
tenue Dujardin, 1845 , Tndiotomum {fJalodiutn) Unuianmum 
Dicsmg, 1851 , Tnehoaomum tenutaarmum Cborth, 1863, nec 
Loidy, 1801 , Tnchosoma ienuwarmum v Lmstow, 1874 , 
Tnehoaomum eolumbie Ko\ca-Lcmairo, 1012 , CaptUana dujar- 
dint Tra\ ossos, 1014 

Easts — This species occurs in the small mtestme of the 
domestic pigeon, fowl and turkey m many parts of the world. 




Fig. 144 — CaptUana eoltmAte Posterior end of male A, ventral 
view; B, lateral view (Alter Teixeira de Fr^tas and 
Lins de Almeida ) 

Ih India it has been recorded &om the pigeon (Bayhs and 
Daubney, 1922), and there are spedmens in the Bntish 
Museum (Natural History) from the s^e host from Ciolombo, 
Ceylon 

The followmg description is taken mainly from Irwin- 
Smith (1920), Morgan (1932, a) and Teixeira de IVeitas and 
Inns de Almeida (1936) The male measures about 8 4- 
11 8 mm m length and 0 025-0 064 mm. m maximum thick- 
ness, the female about 10 5-19 mm^ and 0 03-0 09 mm. 
ITEM n B 
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respectively A narrow ventral and two well-developed 
lateral bacillary bands are present, each of the latter having 
a- width equal to one-quarter or one-third of the diameter 
of the body The oesophagus is about 4-6 mm long The 
nerve-nng is situated at about 0 08-0 16 mm from the anterior 
extremity 

The caudal end of the male is provided with a rounded 
bursa-like membrane, supported by a pair, of L-shaped pro- 
cesses, each of which bears a termmal papiUa The spicule 
measures 1 2-1 57 mm in length and 6-12 fx in maximum 
thickness. It has a bluntly rounded tip and an expanded 
root The spicule-sheath is transversely wrinkled but ^vlthout 
spmes 

The postenor end of the female is bluntly rounded The 
vulva IS situated at a distance of 0 06-0 17 mm (or 0 026 mm 
accordmg to Irwin-Smith) behmd the junction of the oesophagus 
and intestme Its anterior lip is shghtly prominent There 
is apparently no protrusible membrane The eggs measure 
0 041-0 056x0 022-0 036 mm Accordmg to the writer’s 
observations they measure up to 0 056 mm m length, including 
the polar plugs, or 0 052 mm excludmg them, and the shells 
are rather barrel-shaped and thick, with a granular pattern 
Miller (1937) records a maximum length of 0 072 mm 

This species appears to be, at times, highly pathogenic, 
heavy infestations producmg an ententis which may cause 
senous losses in pigeon-lofts 

2 Capillaria hepatica (Bancroft, 1894) Travassos, 1915. 
(Bigs 145-147) 

Synonyms — Trtchosomum tenutsstmum Leidy, 1891, nec Diesing 
1851, nea Eberth, 1863 , Trtchocephalua hepaticus Bancroft 
1894 , Trtchosomum hcpattcum Bailliet, 1898 , Tnchosoma 
hcpaticum Galli-Valeno, 1901 ; CaptUaria letdyt Travcissos, 
1915 , Hepaticala hepattca Hall, 1916 , ? Kepatuxda anthro- 

popttlieci l^isier, Deschiens, Limousm and Delorme, 1928 

Hosts . — This worm is known pnncipally as a parasite of 
rats, but worms or eggs which are probably attributable to 
this species have been recorded from a wide vanety of other 
mammals, chiefly rodents C hepaiica appears to occur 
occasionally as an accidental parasite of man, the flrst case 
of this kmd havmg been recorded from India by Dive, Lafrenais 
and MacArthur (1924) The worms inhabit the hver of their 
hosts, where they deposit masses of eggs, often visible as 
yellowish patches just beneath the capsule Brequently these 
eggs are the only mdication of infection, the worms dis- 
appearmg after oviposition 

Owmg to the habitat of the worms and tue difficulty of 
oxtractmg them without damage, complete specimens are 
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rardy obtained Bancroft (1894) gives their length as 
lf-2 inches (about 40-50 mm ) An immature female speci- 
men obtamed by the writer (1931) was about 38 mm long 
The maximum thickness of the male is 0 065-0 07 mm , and 
that of the female 0 1-0 23 mm The thickest portion of the 
oesophageal region is followed, in the female, by a narrower 




Fig 145 — CapiUana hepatiea Fostenor end of male, \nth spicule 
and sheath protruded. A, dorsal view , B, lateral view 
p , papilla , s , spicule-sheath ; «p , spicule (After 
Bayhs, in ‘Parasitology ') 

region m which the vulva and vagina are situated. Well- 
developed dorsal and ventral bacillary bands are present 
The oesophagus is about 5 2-€ 7 mm long in the male, and 
6 3-0 9 mm m the mature female 
The posterior eictremity of the male is blunt and without 
also It bears a pair of sbght subventral lobes behmd the 

b2 
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cloacal aperture, and at the base of each of these lobes there 
IS a papilla As was shown by the writer (1931), there is a 
well-developed though rather shghtly chitinized spicule, 
measunng 0 425-0 5 mm in length. It is cylmdncal for the 
greater part of its length, but has a slight expansion at its 
root and a slight fusiform thickening towards its distal end 
Its tip tapers to a fine point The spicule-sheath is mem- 
branous and protiusible, and when fully everted biay be 
expanded distally into a large, funnel-shaped dilatation The 
sheath is apparently without spines 

The vulva is provided with a protrusible, membranous, 
funnel-like structure The average length of the eggs, in- 
cluding the polar plugs, is about 0 063 mm , and their average 
width about 0 032 mm Then extreme measurements, as 
given by vanous authors, are 0 04-0 078 x 0 026-0 045 mm. 


Fig 146 



Fig 147 



Fig 146 — Capittana hepatwa Posterior end of male, with spicule 
and sheath retracted , ventral view p , papiUa (After 
Bayhs, m Parasitology ’) 

Fig 147 ' — Cajnttana hepattca Egg (After Bayhs ) 


The outer layer of the shell is traversed by numerous mmute 
Tod-hke structures, endmg at the surface m refrmgent knobs 
or points. These structures give the shell, m optical section, 
a'very characteristic radially-stnated appearance 
The hfe-history of this species is ^ect. When infective 
eggs are swallowed by a smtable host, they hatch m the ah- 
m^ntary canal, especially m the caecum The larvae then, 
according to i^llebom (1924), burrow mto the wall of the 
intestme and are earned to the hver by the blood-stream. 
It IS not fuUy understood how, under natural conditions, the 
eggs escape from the hver of the host and reach the extenor, 
but it has been suggested, with great probabihty, that carni- 
vorous ammals^play an important part in their dissemmation 
by means of their droppmgs. Canmbalism on the part of the 
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hosts may, in the same way, be a factor m the spread of m> 
faction Momma (1930) considers flies the chief diraenunating 
agents He finds that the eggs are not affected by passage 
through the intestine of flies or of cats, and that they can with- 
stand dr>dng for about a month In eggs taken directly 
from the liver of the host the embryos take five or six months, 
at ordinary temperatures, to develop Shorb ^1931), how ever, 
found that after passage through the intestines of rats or cats 
they developed in 25-42 days at a temperature of 30° C 


3 Capillaria bilohata Blialcrao, 1933. (Fig 148 ) 

Host . — Cattle {Bns vndicus ) , Muktesar, United Provinces 
The worms were found in the abomasum, among the contents 
and not attached to the limug 






B 
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FigJ148 — CapittoTxa bHabata Fostenor end of male A, lateral 
view , B, ventral view (After Bbalerao, in Indian Joum 
Vet Sci ) 


The male measures 10 1-16 5 mm in length and 0 05- 
0 083 mm in maximum thickness, the female 14-21 3 mm and 
0 072-0 085 mm respectively " On the dorsal and ventral 
side of the body are situated the bacillary bands, which are 
narrow both antenorly and postenorly, but in the middle 
portion of the body for a considerable distance they increase 



246 


TBIOUINBZiLID^ 


SO much in width that they meet with each other and become 
continuous In some cases the bands remam separate through- 
out the length of the body, and in others lateral bands have 
been observed.” The oesophagus occupies less than half the 
total length of-the body, measuimg 5 2-8 mm. m the male and 
6 5-9 4 mm in the female The neive-nng, in the male, is 
situated at 0 173-0 177 mm from the antenos end 

The caudal end of the male is provided with a bursa-like 
expansion into which project, accordmg to Bhalerao’s descnp- 
tion, “four papillae or peg-like processes, the lateral two 
of which are stouter and divided at their extremity mto two 
digitations, and the other two are situated between the former.” 
Prom the figure it appears that the structures referred to 
m^ght be descnbed as a pair of lateral processes each havmg 
three digitations Bi front of the “ bursa ” there is a pair 
of lateral alse measunng about 0 075 mm in length The 
spicule IS lelativety very short, measunng 0 19-0 ^ mm. in 
length and 6*5-10/1 in thickness at its root, and “presents 
hght transverse striations ” The spicule-sheath is without 
spines or striations "'KTien everted it is not more than 
0 087 mm long and “ appears to consist of two lobes, the 
termmal oni of which is hke an mverted bell and the other 
is pear-shaped,” the narrow portion of the latter projectmg 
mto the former 

The vulva is situated at a distance of 0 055-0 075 mm 
behind the junction of the oesophagus and intestme. Tlie 
vagma is muscular and measures about 024-0 25 mm in 
length The eggs measure 0 033-0 053 X 0 014-0 021 mm 

Capillaria sp. 

Moorthy (1938, c) describes immature forms, considered 
to be third-i^ge larvae, of a species of Captllarta from the 
mtestmes of Barbus puckeUi, B iicto and Lepidocephalichthys 
thermalis in Mysore. They were found either embedded 
m the mucous membrane or encysted in the peritoneal layer 
of the midgut 
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Gekera and Species of Uncertain Position 

1 Genus SCOLECOFHILUS Bayhs and Daubney, 1922 

Body short and stout, topeting more gradually m front 
than behind Cuticle thin and smooth Lateral fields very 
conspicuous, broad, granular, increasing m \ndth posteriorly 
and bending touar^ the \cntral surface near the tail Head 
truncate, inthont recognizable bps or papillae Oesophagus 
slender, mth a large, oblong, glandular postenor bulb, con- 
nected tnth the mtestme by a narrow* neck containing some 
kmd of valves Intestme modified mto a fat-body Anus 
absent Tail of male blunt, strongly curled ventrally Caudal 
papillae apparently absent Two equal spicules present, 
broaid at their roots and bent outwa Is at nght angles m the 
middle, ivith their tips deeply bifurcate An accessory piece 
present, with a triangular dorsal portion and two lateral 
processes Vulva near the antenor end of the body No 
muscular vagina A single functional female gemtal tube 
present, running posteriorly A blind sac, lymg parallel 
to the antenor portion of this and acting as an egg-reservoir, 
probably represents a second utenne branch Eggs oval, 
with a thin shell,, containing a crescentic embryo in viaro 
Adult worms in the body-cavity of earthworms 

Genotype * — Scolecophilus lumbncicola Baylis and Daubney, 
1922 

1 Scolecophilus lumhricicola Baylis and Daubney, 1922. 

(Figs 149 & 150) 

Host — Penonyx m'vnioahi (body-cavity) , Nepal Valley 
The male measures 3 65-4 15 mm in length and 0 4-0 5 mm. 
m maximum thickness, the female 6-6 5 mm and 0 5-0 6 mm 
respectively. The width of the lateral fields is about 0 1 mm 
antenorly, increasing posteriorly to about 0 22 mnr The 
cuticle covenng them, especially near the extremities, is 
thrown mto strongly-marked transverse furrows The mus- 
culature 18 apparently of the meromyanan type The total 
length of the oesophagus is 0 7-0 76 mm m the male and 
0 8-0 9 mm m the female The bulb measures about 0 35 mm. 
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Tho portion of the body antenor to it is usually much narrower 
than the rest of the body The uterus runs back almost 
strai^t for about three-quarters of the length of the Jjody, 
and the coils of the oviduct and ovary are confined to aliout 
the posterior third A second utenne branch appears to 



Fig 160 — SeokeophUus lumbneieala Posterior end of male , ventral 
view ap, accessoiy piece , a , left spicule (After 
Baylis and Danbney ) 


be represented by a bimd sac which may run back, m large 
specimens, to a point about 2 5 mm from the antenor end, 
and IS usually full of eggs l^ese measure about 0 065X 
0 038 mm 

2 Grenus'UROLABES Carter, 1859 

Carter (1859,6) described a number of species which he 
referred to this genus The genotype, U paluatna, has 
been doubtfully assigned to Dorylaimua (see vol i, p 234), 
while V barbaia is regarded as probably a StfuiplocoaUma 
(see vol 1 , p 239) and U ocelUUa a Chromadora (see vol i, 
p 244) There remam seven forms whose position is qmte 
uncertam, and, mdeed, it is doubtfiil whether the species can 
be recognized All except one of them are firee-liymg forms 
The following are summanes of Carter’s descriptions, supple 
mented by reference to his figures 
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1 Urolabes gloeocapsarum Carter, 1859. 

Habitat — “ The QUxocapsa which grows on walls and 
on the sides of gutters during the ‘ rains ’ ” , Island of Bom- - 
bay. 

Length 1/54 m Thickness 1/376 in Head blunt, without 
papillae Tail long, with a digital termmation Buccal 
capsule cup-shaped anteriorly, narrow and cylmdrical pos- 
teriorly Esophagus with a median fusiform swelhng and 
a postenor bulb. Vulva a httlc m front of the middle of the 
body. Female gemtal tubes paired, opposed 


2 Urolabes labiata Carter, 1859. 

Habitat — ^As for U gloeocaysarmi 

Male unknown Female 1/40 m long and 1/774 in. thick 
Head “ labiated and furnished with two papillae ” Buccal 
capsule tubular, cylindrical (Esophagus with median fusiform 
swelling and posterior bulb Vulva much bebmd the middle 
of the body, at about the last quarter Gemtal tube 
“ probably unsymmetncal, there bemg no room for the pos- 
tenor half, on account of the backward situation of the 
vulva ” 


3 Urolabes tentaculata Carter, 1859. 

Habitat — ^As for U gloeocapsarum 

Male unknown Female about 1/23 m long and 1/26 [?] in. 
thick Head “ obtuse and furnished with two short, tluck, 
conical, tentacular prolongations, closely approximated at 
their base and turned outwards ” * Buccal capsule narrow, 
tubular (Esophagus with shght median fusiform swelhng 
and posterior bulb Vulva just behmd the nuddle. Gemtal 
tubes paired 

4 Urolabes cirrata Carter, 1859 

Habitat — ^As for U gloeocapsarum 

Male unknown Female 1/73 m long and 1/1080 m thick 
Head “ obtuse and furnished with two hnear short cirri 
widely separated ” Buccal cavity, according to the figure, 
a short, cylindrical pharynx (Esophagus “ gradually mcreas- 
mg m diameter backwards to^ts bulbous termmation Vulva 
m the postenor half of the body, a httle m front of the pos- 
terior quarter Genital tubes imdescribed ^ 


♦ In tho figure the structure looks like a membranous funnel sur- 
rounding the mouth 
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5 Vrolabes erytbrops Carter, 1859 

Synonym* — Etiopltu aythrops Ebeith, 1863 * 

Habitat — " Silty clots of OactUatona floating in the^ salt- 
water mam dram of the town of Bombay ” 

Length 1/20 m Thickness 1/470 in Head “ obtnse and 
without papillae ” Buccal cavity apparently a funnel- 
shaped pharynx, with a globular posterior chamber (Eso- 
phagus simple and club-shaped A pair of globular* ocelh 
piesent at about the antenor fifth of the oesophagus, “of 
a nch canmne colour in their posterior three-fourths, and 
the antenor fourth or comeal portion bluish opalescent ” 
The caudal end of the male diminishes suddenly m thickness 
at the cloacal aperture, and the tail is more slender than that 
of the female Spicules paired, broad Tail of female 
very long and tapermg Vulva at about the middle of the 
body Female gemtal tubes paired 

6 Urolahes infrequens Charter, 1859 
HabiitA — ^As for U erythrops 

“A httle larger ” than U erythrops, which it closely 
resembles Buccal cavity fuanel-shaped, apparently without 
postenor globular chamber Ocelh as m U. erythrops, but 
yellowish throughout Tail of male short, conical and curved 
ventrally, “ presentmg on each side of the inner curvature 
a membranous expansion supported on setaceous nbs, which 
extends from the tip of the tail to some httle distance above 
the anus ” Spicules paired, broad Tail of female long 
and tapenng. Vulva and gemtal tubes as m 17 erythrops 
“ Ova undergoing segmentation and the embryo developed 
m the ovisac, but not hberated there ” 

7 Urolahes parasitica Carter, 1859 

Synonyms — Ftlana ” of Carter, 1858 , Nematodum naidia 
aVndta Diesmg, 1861 

Habitai — “ Foimd smgly and in vanable plurahty m the 
pentoneal cavity of Nais aUnda, which worm was met 
with m a species of OUsocapsa during the ramy 

season ” {Carter, 1858, a) , Bombay * 

Male unknown Female 1/43 in long Head “obtuse 
and without papiUs ” (Esophagus apparently simple and 
club-shaped, “ commencmg m an expanded oral orifice, 
immediately becommg narrowed into a straight uniform 
tube ,- naked at the commencement ’* [t e. a buccal capsule] 
Vulva a httle m front of the imddle of the body (lemtal 
tubes paired, opposed 


* Mentioned without description, but e\ idently Carter’s species 
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Family QUIMPERIID^ Baylis, 1930 *. 

Ascaroidea Musculattire meromyanan. Lips small or 
absent Buccal capsule absent (Esophagus muscular 
throughout , its antenor portion sometimes fo rming a 
“ pharynx ” No distmct cesophageal bulb, but the posterior 
portion of the oesophagus may be modified m structure and 
wider than the antenor portion A preanal sucker, without 
chitmoid bordei, may be present m the male Spicules 
paired, equal Vulva m the postenor half of the body 
Uterine branches opposed Females oviparous. 


1. (^nus PARAGENDBIA^nov.f 

Mouth a shallow depression without defimte hps. Teeth 
not observed at its base (Esophagus simple, club-shaped 
postenorly Broad lateral alas extend throughout almost 
the whole length of the body A preanal sucker present 
in the male No accessory piece observed Adult worms 
in the mtestme of fishes 

Grenotype — Paragendna macrorm (Stewart, 1914) 

1 Paragendria macronis (Stewart, 1914). 

Synonyms — Hetarakiamacronxa Stewart, Subidura{l) macro- 

MS Barreto, 1919 

Host — Mucrones aor (mtestme) , (Lucknow market] 

The male measures about 3 6^7 41 mm m lenglJi and 
0 148 mm m maxunam thickness, idle female about 6 6- 
8 6 mm and 0 129-0 163 mm respectively The worms 
are descnbed as dehcate and hair-hke The antenor end is 


* This family shows some evidences of relationship to the Kath- 
laniidte (vol i, p 168) 

t From Stewart’s (1914, o) description of the species plMed hero, 
it does not seem possible to assign it tb any of the genera {Quim^na 
Gendre, 1926, Gendna Baylis, 1930, and Paragutmpena Bayhs, 1934) 
at present included in the family It appears, however, to be lairly 
closely related to Oendrta 
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nstially ctirved doisally. The cuticle is apparently tm- 
striat^ The “head” is rounded and very shghtly wider 
than the “ neck,” having a diameter of 0 04r^ 055 nun 
There is a pair of broad lateral ake, extending from the anterior 
extremiiy almost as far as the anus Antenorly the margins 
of these alse are supported by cuticular thickemngs They 
attam a maximum width of about 0 048-0 067 mm. at the level 
of the postenor end of the oesophagus There are no bps 
The mouth is “ formed by a shallow funnel-shaped depression 
m the anterior end of the oesophagus,” and is suiroimded by 
a rmg of slightly thickened cuticle, wMch is somewhat thicker 
ventrally than doisally, and tilted sh^tly towards the dorsal 
side ^e oesophagus is about 0 75^ 85 mill long, and is 
simple and club-shaped, without pharynx or bulb Its 
wa^ are darkly pigmented behmd the nerve-rmg This is 
situated at 0 314^ 425 mm , and the cervical papiUse at 
0 56 mm , from the antenor extremity 

The caudal end of the male is curved ventrally The tail 
measures 0 17-0 185 mm m length, mcluding a terminal 
spike 0 073 mm long. A pair of caudal alse extend £rom the 
preanal sucker to the base of i>he caudal spike (a distance 
of 0 44 mm ) There are five pairs of preanal and six pairs 
of postanal papdlse, and two median preanal papiDse, one 
of which is situated a httle m firont of the cloacal aperture, 
the other somewhat further forward The most anterior 
pair of papiUs is situated considerably in'&ont of the sucker 
The second and third pairs of papiUse from the posterior end 
have very large and stout peduncles The spicules measure 
0 0765 mm m length They are hollow at their roots, where 
they measure 6 8 /i m thickness Ihstally each spicule is 
flattened and “ bears five longitudmal nbs on its outer and 
postenor surface ” 

The tail of the female is tapering and measures 0 221- 
0 259 mm m length The vulva is situated at about the 
postenor third of the body (at 2 167—2 89 mm from the 
posterior end) The eggs measure 0 051-0 0629 x 0 037 mm 



[ 254 ] 


CLASSIFIED LIST OF HOSTS, with the Nematodes recorded 
from them in India, Ceylon and Bnrma,and described in 
this Work. 

Hosts marked thus (*) are not native animals 


MAMMALS. 


Order PREVLATES 

Man 


Hylobates hoolock 


Hylobates sp 
Macacus rhesus 
Semnopithecus entellus 
Semnopithecus obscurus 
Lons lydekkenanus [L gra- 
cihs] 

*Leniur ? brunneus . 
♦Lemur ruber 


Ascaris liunbncoides, Enterobius ver- 
miculans, Strongyloides stercoralis, 
Ancylostoma duodenale, A brazili* 
ense, Necator amencanus, Tncho- 
strongylus “> colubnfomus, Wucherena 
bancrofti,AIicrofilariainalayi,M actom. 
Dracunculus medmensis, Gnathostoma 
spinigerum (larva), Tnchmella spiralis, 
l^chuns tnduura, CapiUanahepatica 
Probstmayna simise, Strongyloides papil* 
losus, (Esopbagostomum blanchardi, 
O ovatum, Dipetalonema (?) digi- 
tatum, Streptopharagus pigmentatus, 
Physocephaloides pnmus 
Tnchuns tnchiura 
Strongyloides papillosus 
Tnchuns tnchiura 
(Esophagostomum tndentatum 

Subulura sarasmorum 

(7) Enterobius antbropopitbeci 

Protofilana furcata 


Order CARNIVORA 
Cat (domestic) 


Cat, Siamese 
Felis bengalensis 

Pehs chaus 
Fehs leo 
Fells nebulosa 


Toxocara mystax, Toxascans leonina, 
Strongyloides felis, Ancylostoma cam- 
num, A brazihense, Qyhcospinira 
felmea, Physaloptera prffiputiahs, P 
brevispiculum, Gnathostoma qimi- 
gerum 

Toxocara mystax 

Toxocara mystax, Toxascans leonma, 
Ancylostoma brazihense, Physaloptera 
praeputiahs 

Toxocara mystax, Physalc^tera pra- 
putiahs, P masoodi 

Toxascans leonina, Ancylostoma brazih- 
ense 

Ph^aloptera praeputiahs , 
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Felia pardua 


Felis rubiginnsA 

Felis tommincki 
Felia tigria 


Felis uncia 
Felia vivemna . 


'• Folia tigrmuoa " . 

pjnuelarua jubatna 
Vivemcula tnalaccensia 

Fatadoxurns hotmaphro* 

dltUB .. 

Horpestea mongo 
Dog (domestic) . 


-Cams aurous 
Cams pallipes 


Toxocara mystax, Toxascana leonina, 
Am^loatoma canmom, A brazibense, 
Galoncus pemiciosua, Dracunculus 
medinensis, Phyaaloptera pracputialia, 
(xnathostoma spinigerum. 

Am^Iostoma minimum, Phyaaloptera 
bro\iapiculum 
Phyaaloptera broviapiculum 
Toxocara myatax, Toxascans leoitina, 
“ Ascaris ’* tigndis, Ancylostoma duo* 
dcnalo, A canmom, A. braziliense, 
Gnathostoma spinigerum 
Toxascans leomna 

Toxocara mystax, Toxascans leomna, 
Ancylostoma duodonale, A. camnom, 
A. brazihense, Physaloptera pnc- 
putialis 

Physaloptera prsputiahs, Gnathostoma 
spuugonim 
Toxascans leomna 

Ancylostoma brazihense, Uncmana longe- 
spiculum, Bictulana cahircnsis 

Bictolana sp 

Spirora narayani, Bictulana sp 
Ascans lumbncoides, Toxocara cams, 
Toxascans leomna, (7) Ancylostoma 
duodenale, A conmum, Uncmana 
stenocopbala, Oslerus oslen. Duo- 
filana immitis, D lepens, Dipetalo- 
nema reconditum, KhcrofilBna leviisii, 
(7) Dracunculus medmonsis, Sjuro* 
corca lupi, Thelozia calhpeeda, Gnatho* 
stoma spmigerum, Dioctopbyme renale 
Toxocara cams, Ancylostoma camnum 
Toxocara cams, Ancylostoma canmom, 
A. brazihense 


Cyon dukhunensis 
Vulpes bengalensis 


Vulpes leucopus 
Ursus malayanus 
Ursus torquatus 

Ursus sp 
Meluisus ursmus 

iBlurus fulgens 

♦Proeyon sp 


Ancylostoma camnum, A brazihense 
Toxocara cams, (7) Toxascans leomna 
Ancylostoma camnum, Physaloptera 
sp 

Ancylostoma camnum 
Ancylostoma malayonum 
Toxascans tmnsfuga, Anqrlostoma 
malayanum. 

Toxascans transfiiga 
Toxascans transfuga, Ancylostoma can* 
mum, A brazihense, (7) A malayamim 
Toxascans transfiiga, Ancylostoma brazil- 
lense 

Tetragomphius procyoms 


Order INSBCTIVOBA 

Crocidura csirulea Castroiiodus etrassemi 
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“ Cattle ” (mainly Bos 
tndtats, but possibly in- 
cluding B taurus) . . 


Hybnd “ bison ” (Boa Jron- 
falls taurus) 

Bos bubalus 


Sheep . 


0\ IS hodgsom 

Ovis nahura 
Ovia vignei 
Goat 

Capra falconen 
Capra sibinca 


Antilope cervicapra 
Gazella bonnctti 


Ascaris lumbncoides, A \ ituloriiin, 
^sophagostommn columbianum, Bosi- 
cola nubatus. Chabertia ovina, Syn- 
gamus latyngeus, Bunostomum bovis, 
B phlebotomum, (’) Gaigena pachy- 
scelis, Ostertagiaostertagi.BEsemonchus 
contortus, H. simihs, Mccistocirrus 
digitatus, Dictyocaulus \uviparus. On- 
chocerca gibsom, 0 henalis, O armd- 
lata, (*) Parafilana multipapillosa, 
Setana ccm, S marshalli, Gongylo- 
nemapulchnun, G verrucosum, Thela- 
ziarhodesii, (?) T lactymalis, Tnchuns 
T discolor, Captllana bilobata 

Bosicota radiatus 

Ascaris \itulorum, Bosicola radiatus, 
Syngamus laiyngeus, Onchocerca gib- 
Boni, O armillata, Setana cem, 
Gongylonetna pukhnim, Thelazia rho- 
desii 

Ascans lumbncoides, GElsophagostomum 
venulosum, O columbianum, Chabertia 
ovina, Bunostomum tngonocephalum, 
Gaigena pachyscelis, Tnrliostrongylus 
colubnformis, T probolurus, Haemon- 
chus contortus, Ncmatodirus iilicollis, 
Dictyocaulus niana, Protostrongylus 
ruresccns, Gongylonema pulchrum, 
G 1 errucosum, Tnthuns o\ is 
Dictyocaulus unequalis, Varcstrongylus 
pneumonicus 

Yarestrongylus pneumomcus 
Gongylonema pulchrum 

Bunostomum tngonocephalum, Proto- 
strongylusrufescens, Gongylonema pid- 
chrum, Tnchuns ovis 
Haimoncbus contortus 
Gilsopliagostomum \ enulosum, O as- 
perum, Ostortagia circumcincta, O 
raarshalh, O occidentalis, Hacmonchus 
contortus, Yarestrongylus pneumom- 
cuB, Gongylonema verrucosum 
(7) Tnidiuris ovis 
Dracunculus medmensis 


•Cobus ellipsiprymnus 
Cervus axis 

Cervus elaphus 
Cervus eldi 
Cervulus muntjac . 
Tragulus javanicus 


Bunostomum cobi 

CEsophagostomum mdicum, Bosicola cur- 
\ atus, (*) Hacmonchus contortus 
CEsophagostomum indicum 
Tnchuns om8„T globulosa 
Gongyloneipa pulchrum 

(Esophagostoraum traguli, Bosicola 
treguli, Papillosstana \ evcrsi 

S 


KEM n 
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Order UNGULATA [amt ). 


Camelus dromodanus 


Fig (domestic) 


Sus cristatus 


Order CETACEA 


Ostcrtagia mentulata, Hasmonchtis longi 
stipes, Nomatodirus mauritamcus, Die 
tyocaulus filana, Dipetalonema ovanai. 
Onchocerca fasciata, Thelazia leesei, 
“ Tnehuns cameli ” 

Ascaris lumbncoides, Cnizia orioixtalis, 
Eourgelatiadiducta, (Esophagostomum 
aentatum, O quadnspinulatum, O. 
brevicaudum, O maplostonei, Stephan* 
urns dentatus, Globocophalus uro- 
Bubnlatus, G connordhi, G samoensis, 
Motastrongylus elongatus, Ascarops 
strongylma, Physocephalus sexalatus, 
Gnathostoma hispidum. G doloresi, 
Tnehuns tnchiura 

Ascans lumbncoides, Ascaris sp , Ascar- 
ops strongylma, A dentata, Physo- 
cophalus soxalatus, Gnathostoma his- 
pidum, Tnehuns tnchiura 


Platamsta gangetica Contraciecum lobulatum 


Order SIRENIA. 
Haheore dugong 


Dujardtma hahcoiis 


Order EDENTATA 

Mams puntadactyla i “ Strongylus ” costatus, Habronema 

zschokkei 


Order FASSERES 

Corvus splendons 

" Crow ” 

Urocissa orythrorhyncha 
occipitalis 

Urocissa flavirostns 

Cissa chmensis 

Dondrocitta rufa 

Pyrrhocorax pyrrhocorax 
[Graculus oremita] 

Trochaloptoron jerdom 
mendionale . 

Saxicola sp 

Copsychus saulans 

Kittacincla malabanca 
fCittacmcla macroura] .. 


BIRDS. 


“ Filana ",vivipara 
Chandlerella bosei 

Acuana (A ) anthuns 
Diplotniena urocissa; 

Hamulofilana indica, Paraprocta brevi- 
cauda. Microfilaria cissie, M comma 
Paraprocta brovicauda, Acuana (A } 
anthuns 

Diplotniena graculi, D dubiivi Acuana 
(A ) anthuns 

Diplotnama tncuspis 
“ Filana ” abbreviata 
Aproctoides lissum, Paraprocta brovi- 
cauda, Acuana (A ) ~omco, A (A ) 
brevispicula 

“ Spiroptera ” sp. 
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Dissemnrus paradiseus 


Onoltis T chinensis diSiisus 
[O indicus] . 
Acndotheics gingmianus 
Acndothorcs tnstis 
iESthiopsar [Acndothores] 
slboicmctus . ... 


ChandloroUa bosei, Paraprocta bre\ i~ 
canda, Microfilana cephalocauda, M. 
colubroides 

Paraprocta brevicauda 
Siplotruena tncuipis 
Diplotrucna tncuspis, D nagpurensis 

Diplotruena bhamoensis 


Order CORACIIFORMES 


Brachyptomus bonghal. 

ensis [B aurantius] 
Contropns sinensis 
Coracias bengholensis indica 

•Cerylo alcyon 
•Halcyon [Cerylo] smyr- 
nensis . 

Otus sunia [Scops pcnnatus] 
Ninox scutulata . 


Acuana (Sjmhimantus) nana 
Ascandia tnlabium 

Paraprocta brevicauda, Habronema indi- 
cum 

Acuana (Rusguniella) bre% is 

Quositholazm tenuis 
Habronema imbncatum 
“ Sniroptera ” foai 


Order ACCIPH'BES 


^gypins monachus 
“ Vulture ” 4 

Haliaeetus loucogaster 
Icthyopliaga ichthyaetus 
Icthyophaga nana plumbous 
[FoliooStus plunibous] 
Hahastur mdus 
Milvus migrans govinda 
Circus macrourus 
Circus pygargus [C cinera- 
ceus] 

Astur badius 
“ Fish-hawk” 


Porrocscum depressum 
Porrociccum angusticoUe 
Contracascum haliagti 
Contracsecum haliaeti 

' Habronema magnilabiatum 
ContraciBcuin haliagti 
Porrocaicum angusticoUe 
Habronema asymmetncum 

Physaloptera alata 
Acuana (A.) mdica 
Porrocaicum angusticoUe 


Order COLUMB/B 
“ Pigeon” 

Crocopus phoemcoptenis 
Chalcophaps mdica 
•Phlogccnas luzomca 


Ascandia columbce, Hicrofilana columbie 
CapiUana columbs 
Ascandia columbse 
Onuthostrongylus travassosi 
Ascandia columbse 


Order PTEBOCTtB^XS 

Pterocles erustus SyphacieUa indica 


Order GAIiLINiE! 

Pavo cnstatus Psoudaspidodera pavonis, “ Spiroptera ” 

sp 
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Order GALLING {cont ) 


Pavo muticus . . 
Argusianus argue 


Polyplectron bicalcaratum 
Fowl (domestic) 


Gallus lafayetii 

Gallus sonneratu 
*PhasianuB torquatus 
ChiyBolopkus pictus 
Lophura rufa^ . . . 
Gernimus [Euploceaniis] 
leucomelanos 

Getmseus nycthemerus 

Lophophorus impejanus 
Tragopan 'satyra 
Ithagmis cruentus 
Galloperdix spadicea 
Rollulus rouloul 

Arborophila atrogularis 
Arborophila torqueola 
Alectoris griocB chukar 
Francolmus gularis 
♦Aoryllium vultunnum 


Heterakis hamulus, Pseudaspidodera 
pavoniB, Habronema bulbosum 
Pseudaspidodera pavoms, P volup- 
tuosa, P spmosa, Thylaconema sig- 
mura 

Heterakis isoloncdie, Paraprocta brevi- 
cauda, Habronema euplocami 
Heterakis galluue, H mdica, H beram* 
pona, Ascan^a galli, Syngamus 
trachea, , Gongylonema mgluvicola, 
Acuana (Cheilospirura) hamiilosa A 
(Dispharynx) spiralis 
Heterakis pusilla 
Heterakis berampona 
Heterakis galhnse 
Heterakis gallmse 
Heterakis gallmse, H isolonche 

Heterakis galhnse, H isolonche, Habro- 
nema euplocami 

Heterakis galhnse, H pavoms, H psuwa, 
H isolonche, H papillosa, H oeram- 
pona 

Heterakis galhnse, H isolonche 
Heterakis galhnse, H bosia, H isolonche 
Heterakis isolonche, Ascandia galh 
Heterakis galhnse, Subulura galloperdicis, 
Pseudaspidodera voluptuosa, Subulura 
multipapillata, Acuana (A ) lata 
Paraprocta brevicauda 
Heterakis galhnse, H volvolabiata 
Heterakis gallmse, Ascandia compar 
Heterakis galhnse 

Heterakis galhnse, Habronema diesmgi 


Order HEMIPODII 

Tumix dussunuen Subulura turmcis 

Tumix sp Subulura turmcis 


Order GBALLiE 
Metopidius mdicus 
Grus grus . , 

Antigone smtigone 
Anthropoides virgo i 
*Baleanca pavomna 
Chlamydotis imdulata mac- 
queenu 


Acuana (Disphaiynx) spiralis 
Porrocsecum ardese, Ascandia stroma 
Ascandia cnstata, A stroma 
Porrocsecum ardese 
Ascandia cnstata 


Heterakis galhnse 


Order STEGANOPODES 

Phalaorocorax fuscicolhs . Contracsecum spicuhgemm 
Phalacrocorax mger Cbntracaicum spieubgeruza 
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Anhinga melanogaster. ... 

Order HER0DI027ES 
Threskiomis melanocephalus 
Ciconia nigra ... 
Loptoptilos dubins 
Ardea parpnrea manillensis 
Babulcus ibis coroxnandus 


“ Egret ” . 

Aideola grayu . . . 

Nycticoras nycticorax 

Order ANSEBES 
Sarkidiomis melanotos 
Nettapns coromandcbanus 
*Ceteop3is navas hollandig* 
Cosarca ferrogmea 
Duek (domestic) 

Dafila acnta ... . 

Querquedtila querqnedula 

Nyroca fenna . . 

Nyroca fnbgula 
Nyroca rofa [N. nyroca] 

Order RHEIFOB.3IES 
*Bhea amencana . . . 


(T) Contracsecom spicub^mm, 0 tri- 
cuspo, Aeuana macrolauna, Spiro* 
ptera ” secretona 


Belanisakis ibidis 
Contracscom engomnm 
Aeuana (Echmima) hargilre. 

Fonocscum reticniatmn 
Psendamidostommn boulen^n, Aeuana 
(Synhunantus) mvaginata> Microtetra* 
meres epirabs 
Forrocscum reticolatum. 

•Contracaecum microcephaluiO 
Forrocaecum reticulatum, Contrausaecum 
rosanum 


Epoirudiostomum uncinatucQ. 
Fseudanudostomum boulengeri. 
Hieterakia papillosa 
Epomidiostomum uncinatuiU 
Fonocscum erassum 
Epormdiostomum uncmatuiU. 
Amidostomum skrjabmi, Epomidiosto* 
mum uncinatum. 

Amidostomum skrjabini, Tetrameres 
spmosa 

Amidostomum slojabim. 
Epomidiostomum uncmatum. 


Deletrocepbalus dimidiatus 


Order C-ASUABIIFOBMES 
*Casuanus bicarunculatus . Btabronema casuani 


REPTILES. 

Order EITYDOSAUBIA. 

Gavialis gauigeticus . . Dujardixua woodlandi, (t) Multicaecum 

agile, Folycaecum gangetiimm, T^pblo- 
phoros lamellans, Goezia ganahdis, 
Slicropleura vivipara 

Crocodilus porosus . . Ascans qnadrata, Dujardinia bebcina 


Order TESTUDINES 
Chelomamydas . . .. 

Geoemyda trijuga 
Uorenia ocellata . 
Hardella thurgi ... . 


Eathlania leptura, Tonaudia tonaudia 
Spironoura faleata 
Camallamus sp 
Spironoura stewarti. 
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Order TESTDDINES {cont ) 


Kachuga kachuga 

Kachuga smitlii 

Testudo elongate 

Testudo emys . . . 

Testndo travanconca 
Testudo sp 

Lissemys pvuictata granosa 
[Emyda granosa inter- 
media] 

Chitra mdica 
Trionjx gangeticus 


Spironoura falcata, Monhystendes ka- 
chugai 

Spironoura stewarti, Camallanus ka- 
chugse 

Spironoura testudmis, Zanclophorus 
kempi, Atractis granulosa 
Spironoura onama, Cissophyllus la\ erani. 

Atractis granulosa 
Zanclophorus annandalei 
“ Heterakis ” fese 


Spiroxys norquata [?=S annulate] 
Spiroxys annulata 

Spiroxys gangetica, CucuUanus serratus 


Order SQTJAMATA 
Suborder Sauiua 
Hemidactylus Saviviridis 

Henudactylus leschenaulti 
Cophotis ceylamca 
Lynocephalus scutatus 
Calotes calotes [C ophio- 
machus] 

Calotes emma 
Calotes lugnlabns 
Calotes versicolor 


Calotes sp 

Uromastix hardwicku 


Thelandros hemidactylus, Physaloptera 
sp (larva), Thubunaea dactyluris 
“ Oxyuns ” megaloon 
Spmicauda cophotis 
Spimcauda cophotis 

Polydelphis rotundicaudata, “ Spiro- 
• ptera ” triangulum 
“ Filaria ” emmie 
Strongyluns calotis 

“ Ascans ” brachyura, Thelandros maple- 
stoni, Comspiculum flavescens, Phy- 
saloptera acljari [?=P paradoxa], 
Physaloptera sp , Thubanasa dactyl- 
uris 

“ Oxyuns ” sp 

Thelandros micruns, T baylisi,T taylon, 
T kasauli 


*Ignana sp 

*Chamaeleon chamseleon 
Chamaileon zeylanicus 
Mabuya carmata 
Varanus flavescens 
Varanus indicus 
Varanus monitor [V bengal- 
ensis] 


Varanus nebulosus 
Varanus salvator 

Varanus sp 


Atractis opeatura 
Strongyluns chamieleonis 
Polydelphis sp 
“ Filana ” tuberosa 
Tanqua tiara 

Physaloptera varani, P. ? paradoxa 

Afncana varani, Kahoephalus indicus, 
Tanqua tiara, Physaloptera varani, 
P paradoxa 
Tanqua tiara 

Amplicmcum varani, Hastospiculum 
macrophallos, Tanqua tiara 
(?) Dracunculus modinonsis 
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Suborder Serpentes 
l^hlops brammua . 
Python molurus 

Python roticnlntus 

Gongylophis conicus 
Ptyas [Zamonis] mucosus 

Cblubcr holona . . . . 

Coluber sp . . 

Tropidonotus piscator 

Tropidonotus stolatus . . 

Diyophis myctenzans . . 
Bungams bungaroides . 
Bungarus fasciatus . 


Kaja hannah 
Naja tnpudians 


Vipera russellu . . 
Tnmeresums gramineus . . 
“ Snake ” .... 


(t) Kahccphalus vrilloyi 

Ophidoscans filana, Polydolphis nnoura, 
P attcnuata, (*) P. oculata. Kali* 
cophalus orsihii 

Oph]da<;cans filana, Pol^dolphLS attcnu* 
ata, P oculata, (?) Gnathostoma spun* 
gorum (larva) 

Kahcophalae longior, 

Kahccphalus indicus, K. clongatus, K 
bracbycophalus, CamallamdcBpraBhadi 
(*) Kaiicephalus inlloyi 
Physaloptcra sp (larva) 

Ophidascans gcstn, Polydclphis bradiy- 
choiIos,P sovrolli, Kahccphalus indicus, 
Xhnqua anomaln 
Polydclphis sowclh 
Kaiicephalus indicus 
Ophidascans nai-c 

Ophidascans naiic, (?) Polydolphis sovrclli, 
(♦) Kahccphalus willeyi, Kahccphalus 
longior, K uinutus, K fimbnatus, 
(»)•» Filana’ haje, Coinallanides pra* 
shadi 

Kaiicephalus indicus, K longior, (*) Gna< 
thostoma spinigcrura (larva), Com- 
allanidcs prashodi 

Ophidascans naiic, Kahccphalus indicus, 
K longior, K clongatus, K minutiLS, 
Kahccphalus sp , {’) “ Filana ” hnje, 
“ Filana” sp , (?) Dracunculus medm- 
cnsis, (*) Gnathostoma spinigorum 
(larva) 

Kahccphalus vnlleyi, Physaloptcra sp 
Polydelphis sp 
Physaloptcra sp (larva) 


AMPHIBIA. 

Order SAUKNTIA. 

Sana hcxadactyla Spironoura brcvispicurata 

Bana tignna . ... Oxysomatium macintoshii, Camallanus 

bayhsi, Comallamdcs prashadi 

Bufo melanostictus ... Hetcrakis govundi, Oxysomatium xnacin* 

toshii, Oswaldocruziafilifoimis,” Spiio- 
ptera ” sp (larva) 

Bufo stomaticus . . Oxysomatium macintoshii, Physaloptcra 

sp (larva) 

Order GTMNOPHIONA 

Xlncotyphlus oxyurus ... Bhabdias eschon 
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nSHES. 

Order PLAGIOSTOMATA 


Galeocerdo tigrmus . . 
CSetorhmus masxmus 
Chilost^Uium mdicum 
Acanthias vulgans 
Fnstis perrotteti . . 
Kaja radiata 
Urogynmos asperrimus 

Urogymnus sp 
Trygon pastmaca 

liygon sephen 
Trygon walga 
Tsexunra melanospilos 
Tsemura sp 
Myliobatis meuhoGi 
Aetobatis narman 


Porrocsecum galeocerdonis 
Contracscum plagiosiomonim 
Kathlama (duloscyllu 
Proleptus obtusus , 

Porrocfficmn pnstis 
Contractecum plagiostomoram 
Echinocepbalus apmosissimns, E south- 
weUi, E multidentatus 
Echinocepbalus southvrelh 
ParanisakiB pastmacs, Echinocepbalus 
uncinatus '■ 

Echinocepbalus spmosissimus 
Echinocepbalus spinosissunus 
Paranisakis pastinacse 
Paranisakis pastinacie 
Echinocephalus uncinatus 
Proleptus obtusus 


Order PHYSOSTOMT 


Clanas magur [C batrachus] 

Saccobranchus fossilis 
Wallago attu 


Eutropuchthys vacha 
Calhchrous macrophthahnus 
Calhchrous pabda 

PseudotropiuB garua 
Macrones aor 

Lepidocephahchthys ther> 
mails . r. 

Barbus puckelb 

Barbus ticto 

Barbus tor 

Banbus bola . . 

*Gambusia sp 


Gnathostoma spinigerum (larva). Pro* 
camallanus planoratus 
Gnathostoma 7 spimgerum (larva) 

(?) Porrocsecum or Amsakis (larva), 
Contracsecum sp (larva), Spmitectus 
mmor, Procamallanus mehru 
Spmitectus mdicus 
Cucullanus calbdiroi. 

(?) Porrocfficum or Anisakis sp (larva), 
Contracaecum sp (larva) 

Spmitectus mdicus 
Paragendna macronis 

Camallanus sweeti (larva), CamaUanid 
larva, CapiUana ^ (larva) 

Camallanus sweeti (larva), C amallam d 
larva, Capillana q> (larva) 

Camallanus sweeti (larva), Capillana sp. 
(larva) 

Spironoura barbi, S leptocephala, Mon* 
hysterides piscicola 
Contracseoum sp (larva) 

Camallanus sweeti (larva). 


Order ACANTHOPTERYGn 
(?) Lethnnus sp . “ Eilaria ” pisoicola 

Otobtbus maculatus ... Porrociecum sp (larva) 
PbstiopboruB gladius . . . . Contracsecum mcurvum 
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IVicIunrus earala . . 

Caronx molampjgus 
Flatax tciro 
Dysalotus alcocki 
Ophiocoplialus gachua 

Ophiocophalas stnatus ... 


Conlrnctccum tncliiun 
CuctillanuB bulbosun 
“ Aficans ” moloagrinro 
Porrocfficum or Anisakui sp (Iar\B) 
Spinitcctus corti, Camallanus strccti, 
Camnllnnid lan’a 
Gnatbostoma spjnigcrum (larva) 


Order PLECTOONATHI 


Bnlistes mttia 

Babstes stelinris 

Baltstcs sp 
Diodon hj'Btnx 


Contraciccun) babstw (lan'a), “ Ascans '* 
mclcamnic, “ A ” balmticola, Echino* 
ccphalus unctnatus (lar\ a) 
Confcraciccutn balistis (larva), “ Ascarui ’* 
molcamnic, “ A *' balisticola, Bcluno- 
copbams uncinatus (larv'a) 

Philomel ra sp 
RapbtdaAcans diadonia 


INSECTS. 

Order DIPTERA 


Mosca domostica 
AnophoIcB barbirostnfl 
Anopholea annularis [A. full 
ginosus] 

Anopheles sundaicus rA.lud. 
lovn] 

Anopheles varuna 
Anopheles romsayi [A psou> 
dojamosu] . 

Anopheles byreanus var 
sinensis 

Anopheles phihppinensis 

Anopheles subpictus 
Anopheles tessollatus 
Culox fatigans 


Habroncma muscic (larv'a) 

Mcrmissp (larva) 

Mormissp (larva) 

Wucherena bancroffci (larra) 

Ubmiissp (larva) 

Mormissp (larva) 

Mennissp (larva) 

Moimis sp (larva), Wuidiorona boncrofti 
(larva) 

Mormissp (larva) 

Mormissp (larva) 

Wucherena bancrofti (larva), C!om- 
spiculum flav'oscons (larva) 


Order LEPIDOFXERA. 


Papiho helenus 


Mormis mdica (larva) 


Jnlussp 


KYRIOPODA. 

“ OxyuTiB ” longicaiidata 


Ucamorm 
“ Prawn ” 
Pyclops b 3 iahnas 


CRUSTACEA. 

Bhabdochona uea 
(7) Eustrongyhdes sp (larva) 
Droctmculus medmensis (larva), Camal- 
lanns sweoti (larva) 
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CRUSTACEA (cont ) 
Cyclops leuckarti 


Pyclops vemufer 
Cyclops sp 


Dracunculus medinonsis (larva), CaxnaU 
lanus sweeti (larva), Camallanus sp 
(larva) 

Dracunculus xnedmonsis (larva) 
Gnathostoma spinigerum (larva) 


MOLLUSCA. 

Margaritifera vulgans “ Ascans " meloagnnte (farva), “ Oxy- 

uns ” sp , Echmocephalus uncmatus 
(larva) 

Pinna sp Echmocephalus uncmatus (larva) 


ANNELIDA. 

Nais albida . Urolabes parasitica 

Perionyx m'mtoshi . Scolecophilus lumbncicola. 


CORRECTION TO VOL. I. 

In the key to species of Snbulura, p 161, for “ spicules ” 
(hnes 3, 4, 5, 7) read “ tail of female ” , for “ ten ” (hne 6) 
read “ eleven ” 



ALPHABETICAL INDEX 


[Nntnos pnntcd m ifo/tM arc ^uonyms Pago nmnbois pnntod 
in heavy type are main rofcrences ] 


abbroviata (Filana), 
61 

Xbrevtoto, 145 
Aeanthochnlonema, 7 
Aeanthophonu, 142 
ocAon (PhyMlopUra), 
155, ISG 

acndotheret (Dxplotn- 
tma), 37 

octom (Microfilana), 
56 

Acuana. 124 
Acuaruna;, 124 
athioptea (Filana), 63 
ecOnoptciu [Draeuneu- 
Iim)’, 63 

ae(o6afi (EcAinocepha- 
lu«), 192 

afine (Agamonema), 
104 

aSinia {Mastxgodea), 
235 

alHnis (Physaloptora), 
155 

affmia {Tnehina), 104, 
220 

ojjinia (Tnehoeephalus), 
235 

offmi9 [Tnchuris), 235 
affints {Tneoeephalua), 
235 

alata (Physaloptera), 
151 

alcocki {Trtelioeephalita) 

235, 238 

aleoekt {TntJiuna), 235, 

236, 238 

alcyona (Aviculanella), 
139 

aTtatea {Stfana), 32 
Amulana, 29 
Attchtloeephalx, 29 


annulata (Spiroxys), 
204 

Anomala, 198 
anomala (Heteraiu), 
201 

anomala (Tanqua), 
201 

anthropopilheci {Hepa- 
tieola], 242 
Anthuru, 124 
anthuns (Acuana), 
125 

antiiuru {Jhtpharagu*), 
125 

anthuns (Ftlana), 125 
anthuns (l^ptnplera), 
125 

apn (Mashgodes), 233 
apn (Tnehocephalus), 
233 

Aproctinie, 46 
Aproctoidcs, 24 
Ardusnna, 96 
Arduenntnv, 96 
armaius (Slreplophar- 
agus], 101, 103 
annillata (Onchocorca), 
20 

Ascarops, 96 
Aacaropsiiue, 96 
Astomum, 142 
asymmetnca [Habro- 
nema), 86 

asymmetnca {Thubu- 
na;a), 160 

asynunetncum (Habro- 
nema), 86 
Aviculanella, 130 

bancrojli (Filana), 11 
banerojtt (Mxerofilana), 
11 


bancrofti (Wuchor- 
cna), 11. 

barbata (Unlabes), 

249 

baylisi (CamoUanua), 
210 

bbamocnsis (Diplotn* 
ama), 38 

bhamoetms (Filana), 
38 

bidentata (Filana), 32 
bidentata (5etana), 32. 
bilobata (CapiUana), 
245 

bosoi (Chondlorella), 
26, 50, 57 
bosex (Filana), 26 
boms (Ftlana), 166 
brauni (Spiropto»), 
69 

Bmriha, 7 
bre m e a t i da (Filana), 
49 

brovicauda (Paia* 
piocta), 49, 57. 
brevia (Acuana), 139. 
brevta (BusgumeOa), 
139. 

breviroienla (Acuana), 
129 

brovispicniam (Pfay* 
aaloptera), 149 
btibcdt (Filana), 32. 
bubolt (obdoimnolw) 
(Filonal, 32. 
BiModaentits, 220 
btdbosa (BtdbodaenitU), 
222 

bulbosa (Cymsa), 78 
bulbosa (Daenitts), 222. 
bvlbosa (Hobronana). 
78 
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bulboaa {Phyaaloptera), 
78 

bulbosum (Habro* 
nema), 78 

bulbosuB (Cuctillaims)^' 
222 

buxt {Setana), 32 

cahirensis (Bictulana), 
179 

callicbroi (Cucullanus), 
223 

ealltchrm {Dacnitts), 
223 

edllterot {Dacnitts), 223 
callipeda (Thelazia), 
169 

Calodtutn, 240 
calotis (Strongyluris), 
183 

Camallamdte, 206 
Camallanides, 214 
Camallanus, 207 
CamallanuB ap , 214 
camelenats {Mtero- 
filarxa), 8 

camelt {DeraXophoro- 
nema), 8 

camelt {TnrJwcephalus), 
23S, 238 

cameli {Trtchurta), 235, 
238 

cants {A scans), 226 
cants (Tnchina), 229 
cants cordis {Ftlana), 
3 

cants renahs {Lwnbn- 
cus), 226 — 
Capillana, 240 
Capillana sp , 246 
captUans {Vermtcuhts), 
63 

Castronodus, 112 
casuani (Habronema), 
88 

Cephcdacanfhua, 68, 

104 

ce^alocauda (Micro* 
fitana), 27, 60, 57 
cem (Ftlana), 32 
cert'i (Setana), 32 
certn elapht (Ftlana), 
32 

cervtcplts (Onchocerca), 
16 

cervtna (Ftlana), 32 
chamoensts ^iplotn- 
ana), 38 
Chandlerella, 26 


Cheilospirura, 130 
Chetracanthus, 185 
Chetranthus, 185. 
Ohetnacanthus, 185 
Chlamydonema, 145 
cincinnata (Ftlana), 

15 

ctnctnnata (Sptroptera), 
15 

circumflexa (Trichina), 
229 

ctreumoculans (Ftlana) 
169 

cirrata (Urolabes), 250 
cisste (Microfilana), 67 
clava (Etdimdana), 58 
Gochlus, 171 
colubroides (Micro- 
filana), 27, 50, 57 
columbsa (Capillana), 
241 

columbse (Microfilana), 
68 

columba (Tndhosoma), 
241 

columba (Tnchoso- 
mum), 241 

comma (Microfilana), 
57 

confusum (Qongylo- 
nema), 117 
cornea (Acuana), 127 
Coiuspiculom, 46 
contortum (Qongylo- 
nema), 117 
coram (Cymea), 80 
coronato (Sptroptenna), 
163 

coronatus (ProUptus), 
163 

Corontlla, 162 
corti (Spimtectus), 173 
orami (Gongylonema), 
123 

crenato (Tnchuns), 
233 

crenalum (Qongylo- 
nema), 120 
crena<us (Tneho- 
cephalus), 233 
Grino, 29 
Gnnon, 29 
Gtenocephalus, 198 
Guculanus, 220 
Cucollanidse, 220 
Cucullanus, 220 
Gucullus, 220 
Cylicospinira, 113 
Gymea, 71 


DachntUs, 220 
Dacnttea, 220 
Dacnitts, 220 
dactyluns (Thu- 
buniea), 160 
dentata (Arduenna), 99 
dentata (Ascarops), 97, 
99 

dentata (Sptroptera), 
99 

denttculata (Sptroptera), 
171 

denticulatua (Xnorhyn- 
chus), 171 

DeraXophoronema, 7 
dermaUiemica (Ftlana), 
11 

Dermofilana, 71, 89 
diesingi (Habronema), 
84 

dtgitata (Dtrojilana), 
10 

digitata (Ftlana), 32 
digitaia (Setana), 32 
digitatum (Dipetaloi 
nema), 10 
Dioctophyme, 225 
Dioctophymidm, 225 
Dioctophymoidea, 225 
Dipetalonema, 2, 7 
Dipetaloneraatute, 2 
Dipetalonematmee, 2 
Piplotntena, 36 
Dtplotnamta, 36 
Diplotnatmnse, 36 
Dirofilana, 2 
Dirofilanm8e,'2 
discolor (Tnchocepha- 
lus), 239 

discolor (Tnchuns), 
239 

discolor (Tneurts), 239. 
Diserratosomua, 178 
dtepar (Tnehocephalus), 
233 

dtspar (Trtchozepha- 
lua), 233 

dtspar (Tncocephalus), 
233 

Dtspharagus, 124, 176 
Dispharynx, 132 
doloresi (Gnatho- 
stoma), 190 
Dracuncultda, 68 
dracunculoides (Di- 
petalonema), 57 
Dracunculus, 63 
draeunculus (Feno), 63. 
Draschia, 89 



dnbia (Diplotnmna), 
40 

dubta [DtplotrtPsnia), 
40 

dtyardtm {Capittana), 
241. 


Sdiuiocephalus, 191 
echtnophallw (TncAo* 
eephalus), 235, 238 
echtnophyllw {Tncho~ 
oephalw), 235, 238 
£chmuna, 137 
Eehmunotdks, 142 
egrettas {DtapharagiMi), 
135 

olongata (Acoana), 
139 

elvine (Bictulana), 
181 

onujuc (“ Filana *’), 
53 

e^ut {Ftlana), 30 
equina {Ftlana), 30 
equina (iSela), 30 
oquma (Sotana), 30 
equiniu {Oordiutt), 30 
erythropa {Enoplua), 
251 

orythrops (Urolabes), 
251 

esunens (Daciutis), 
220 

Eueoleua, 240 
ottplocami (Habro- 
aezaa), 82 
Eustrongylides, 227 
Enstrongylides ep , 

228 

EuetrongyJua, 225 
evann {Aeanthoeheu 
lonema), 8. 

evansi (Dipetalonema), 
8 

eoonat (Ftlana), 8 
evanai {MtcroJUana), 8 


fasciata (Onchocerca), 
21 

feai (“ Spiroptera ”), 
183 

felmea (Pylicospirura), 
113 

fehneum (Chlamydo- 
nema), 146 

feltneus [Spiroeerea), 
113 
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“ Filaria ” sp , 53 
filana(Wtteherena), 11 
Filarudse, 1 
Fdarunic, 1, 2 
Filanoidea, 1 
JUiforme {Oongylo- 
nemo), 117. 

flaveacens (Com^icu* 
lum), 46 

jlaveseena {Ftlana), 46. 
flortaiana {Thdaaa), 
166 

fwllebomi {Chlamy^ 
donema), 149 
FueUebomtua, 63 
furcate (Protofilana), 
28 

Funa, 63 


gangotica (Spiroxya), 
203 

Oaalronodua, 112 
gastrophila (Spirura), 
68 

Gendna, 252 
gtbaoni {Ftlana), 18 
gibaom (Onchocerca), 
18 

gtgante {Euatrongylua), 
226 

gigaa {Diocfophyme), 
226 

gigaa {Euatrongylua), 
226 

gigaa {Strongylua), 226 
globoeaudaiua {Maato- 
phorua), 104 
globulosa (Tnchuns), 
236, 237. 238 
globuloaua {Tnehoee- 
phaiua), 238 
glceocapsarum (Uro- 
labea), 250 
Gnaihosloma, 185 
Gnathostoimdai, 184 
Gnatbostonunse, 184 
Onathoatomum, 185 
Goezia, 171 
Gongylonema, 116 
gordit {Hdmtnihua), 30 
graciha {Eehtnocepha- 
lua), 192 

graculi (Diplotnsna), 
-39 

gracult {Diplotnamia), 
39 

gneeorum {Draeuneu- 
lua), 63 
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grutndten«t« {Coniapieu- 
lum), 46 

Gumoa-wonn, 63 
giuneenata {Ftlaria), 
63 

gvdonia aibinei {Lum- 
brteua), 226 


Babronoma, 71 
htemalica {Ftlana), 3 
haematica eameli (Ft* 
lana), 8 

hsemorrhagiea {Ftlana), 
22 

hatnorrhagtca (Micro* 
ftlana), 22 

Tieemorrhagica {Selarta), 
22 

haje (“ Ftlana ”), 53 
Hamannia, 137 
Hamulana, 29 
Hatnulofilana, 25 
hamulosa (Acuana), 
ISO 

hamuloaa {CheUoapir- 
«tw), 130 

hamuloaa {Ftlana), 130 
hamuloaa {Spiroptera), 
130 

hamuloaua {Diaphara- 
gua), 130 

bargils (Acuana), 137 
hargtUe {Eehinuna), 
137 

Hastospiculum, 42 
Belmtnthua, 29 
hepatica (CapiIIana), 
242 

hepatica {Hepaitoola), 
242 

Hepaixeola, 240 
Hepatteula, 240 
hepafieum {Tnckoaoma) 
242 

hepaiveum {Tnchoao- 
mum), 242 
hepatieua {Tnchoee- 
phalua), 242 
heterochrous (Cucul- 
lanus), 220 
hiaptdium {Qnaiho- 
etoma), 188 
hisptdum (Gnatbo- 
^ma), 188 
htaptdum auta {Onatho- 
efoma), 188 
htaptdua {Cheiraean- 
thua), 188 
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htsptdus (Cheiranthw), 
188 

Htsttocephalus, 162, 
176 

homtnta {Oongiflonema), 
117 

homtnta (Trtchoeepha- 
loa), 233 

homtnta (Trtchocepha- 
lua), 233 

homtnta {Tncihurta), 
233 

homtnta {Tnchocepha- 
lua), 233 

houdemen (Dracun- 
culus), 64 


Ichthyonemu, 59 
Ichthyoaptrura, 176 
tmbrtcata {Habronema), 
83 

imbncatum (Habro- 
nema), 83 

immitis (Dirofilana), 3, 
67 

tmmtlta (FtUtrta), 3 
tmmttta {Mtcrofilana), 
3 

tmmttta (Spiroptera), 3 
mdica (Acuaria), 125, 
128 

tndtca {Dirofilana), 3 
tndtca {Habronema), 80 
indica (Hamulofilaria), 
25. 

tndtca {Onchocerca), 18 
mdicum (Habronema), 
80 

mdicum (Parabro- 
nema), 92 

indicus (Spimtectus), 
172 

mermis (Spimtectus), 
171. 

mfrequens (Urolabes), 
251 

mgluvicola (Gongylo- 
nema), 122 
tntermedtua {Slrepto- 
pharagua), 101, 103 
tnfeattntdta {Tridiurta), 
233 

mvagmata (Aouana), 
135 

tnvagtnata {Synhtman- 
tua), 135 

tnvagtnatua {Acuana), 
135 


tnvagtnatua {Dtaphara- 
gua), 135 

tmtana {Dermofilana), 
71, 76, 89 

tmtana {Ftlana), 71, 
75, 89 


kachugffi (Camalianus), 
207 


labtalta {Ftlatta), 117 
labiata (Urolabes), 
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labtato paptllare {Ft- 
larta), 32 

labtato paptUoaa {Ft- 
lana), 32 

labtato-paptlloaa {Ft- 
lana), 32 

labtato-paptlloaa {Se- 
tarta), 32 

lachrymalta {Ftlana), 
167 

lachrymalta {Spiro- 
ptera), 167 
lacnmaha {Ftlana), 
167 

lacrymalta {Ftlana), 
166, 167 

lacrymalis (Thelazia), 
167 

lakrymalta {Ftlana), 
167 

Laphyctea, 178 
lata (Acuana), 125, 
130 

leesei (Thelazia), 170 
leeat {Thelazia), 170 
letdyt {CapiUana), 242 
leptoptth {Acuana), 
137 

Leptoaoma, 145 
lenisii (Microfilaria), 
56 

Itenalta {Ftlana), 19 
henalis (Onchocerca), 
19 

Lintacua, 240 
Liorhyntihua, 171 
lissum (Aproctoides), 
24 

longtaatmua {Dracuncu- 
lua), 226 

lumbncicola (Scoleco- 
philus), 247 
lupi (Spirocerca), 109 
lupt {Strongylua), 109 


macrolaima (Acuana). 
141 

macrolatmua {Dtaphara- 
gua), 141. 

macronta {Heterakta), 
252 

macronis (Paragon- 
dria), 252 

macronta {Subulura), 
252 

macrophalloa {Ftlana), 
43 

macrophallos (Hasto- 
spiculiun), 42, 43 
magntlabtata {Habro- 
nema), 85 

magntlaUata {Stcanua), 
85 

magnilabiatum (Ha- 
bronema), 85 
magnua {Streptophara- 
gua), 101 

malayenae {Chlamy- 
donema), 149 
malayenaxa {Phyaalo- 
ptera), 149 
malayt {Ftlana), 55 
mala3n (Microfilana), 
55 

ntantdta {Aacana), 76 
manaont {Ftlana), 52 
marshalh (Setana), 

33 

martta {Aacana), 226 
martta renalta {iMmbri- 
cua), 226 

maaoodt {ChJamydo- 
nema), 148 
masoodi (Physalo- 
ptera), 148 
Masttgodea, 232 
Maattgotdea, 232 
Maatophorua, 68, 104 
medtna {Vena), 63 
medmensis (Dracuncu- 
lus), 63 

medtnenata {Ftlana), 

63 

medtnenata {Fuelle- 
bomtua), 63 
medtnenata {Qordtua), 
63 

medtnenata {Mtcro- 
filarta), 63 

medtnenata {Vena), 63 
medtnenata {Vermta), 

63 

megaloaioma {Phyealo- 
ptera), 161. 
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megastoma (Draschia), 
89 

megastoma {Filana), 
89. 

megastoma (Hobro- 
nema), 89 
megastoma (Sptro- 
ptera), 89 

megastoma (Sptrura), 
89 

megastoma major 
(Sptropfera), 75 
mehni (Procamal' 
lanus), 218 
Microfilana sp , 58 
ilicroBIarue, 34 
“ Jftcrqfilartum," So 
3iltcropleura, 59 
mterostoma (Ftlana), 
75 

microstoma (Habro- 
nema), 75 

mterostoma {Sptro- 
ptera), 75 

bliciotetrameres, 144 
mmor (Spimtectus), 
171 

motaetlUe (Ftlana), 51 
motaeillarum (Ftlana), 
51 

multidentatus (Echi- 
nocephalns), 197 
muUtpaptUosa (Ftlana) 
22 

multipapiUosa (Para- 
filana), 22 
mans (Ascans), 69 
mans (Ftlana), 69 
murts (Fusaria), 69 
muns (Lunibneus), 69 
mnriB (Protospirura), 
69 

mans domesttci mtnoris 
(Ziumbrteus), 69 
musem (Ftlarut), 71 
mtiscie (Biabronema), 
71 

museie (Sptrura), 71 
musciib(Physaloptera ) , 
158 

myotheree ehrgsopygse 
(Ftlaria), 51 
Myzomtmus, 116 


nagpurensis (Diplo- 
tnsena), 42 

natdts albtds} (Nemafo- 
dum), 251 


nana, Acuana, 137 
narayani. Spirura, 68 
nastOa (Aeuanq), 132 
nasuta (Ghetlosptrura), 
132 ' 

nasuta (Dtspharynx), 
132 

nosuto (Ftlana), 132 
nasuta (Sptroptera), 
132 

nasutus (Dtspharagus), 
132, 134 

nigrescens (“ Cacul- 
lanus 210. 
ninntt (Ftlana), 37 
ttoeluma (Mterojilaria), 
11 

nolosoedtronts(6ongylo- 
nema), 123 

nudteauda(Setana), 32.- 


obtusa (Ascans), 69 
obtusa (Ftlana), 69 
obtusa (Sptroptera), 

69 

obtuaus (Proleptus), 
163 

oeellata (Urolabes), 

249 

ochmannt (Ftlarta), 5 
ochmanm (Mteroji- 
lana), 5 

ocult (Ftlana), 30, 32 
Onchocerca, 14 
Oplnostoma, 178 
Ophtostomum, 178 
area (Sptroptera), 76 
ovis (Tnchocepfialus), 
235 

ovis (Tnebuns), 235 
O^^pirura, 141 


palpebralts (Agamo- 
filana), 169 
ptdpebralis (Filana), 
30. 167, 169 
palpebrarum (Ftlarta), 
166 

palustns (Uroldbes), 
249 

paptllare (Ftlana), 30 
paptllosa (Ftlana), 3, 
30, 32 

paptUosa hsemattea 
(Ftlana), 3 


paptllosa haematica 
canis-domestta 
(Ftlana), 3 
paptllosa ocult (Ft- 
lana), 30 
Papillosetana, 34 
paptllosus (Oordius), 
30 

Parabronema, 92 
paradoxa (Abreviata), 
155 

paradoxa (Physalo. 

ptera), 155 
Parafilana, 21 
Paragendna, 252 
Paraprocta, 49 
Paraqmmpeiia, 252 
parasitica (Urolabes), 
251 

paronat (Gnathostoma), 
185 

pelecani (Gnatbo- 
stoma), 188 
perforans (Sptroptera), 
130 

persarum (Draeuncu- 
lus), 63 

perstans (Dipetalo- 
nema), 56 

phthpptnensts (Ftlana) 
11 

phtltpptnensts (Mtero- 
filana), 11 
Philometra, 59 
Philometra sp , 59 
Philometndre, 58 
Fbysaloptera, 145 
Pbysalopteraspp , 159, 
160 

Physalopteruue, 145 
physedura (Sptroptera), 
151 

Pbysocepbaloides, 107. 
Physocepbalos, 104, 
107. 

ptgmentata (Sptro- 
pfera), 101 

pigmentatns (Strepto- 
pbaragus), 101, 103 
piscicola {“ Filana ”), 
54 

planoratus (Procamal- 
lanus), 219 
FleurorTiyndhus, 220 
Pleuronnchus, 220 
powellt (Ftlarta), 

11 

powellt (Mterofilaria), 
11 
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jpnrputialc {OMamy- 
donctna), 14G 
prrpiitinlis (Phjealo- 
ptora), 14G 
prashadi (Camalla* 
nulos), 214 

prepuitalts [Chlamydo- 
TKma), 146 

prcptdfahs (Physio- 
ptcra), 146 

pnmus (Physocophal- 
oidcs), 107, 108 
Procamallanus, 218 
Proloptus, 162 
Protofilana, 28 
Protospirura, 68 
pieudaltiM, {Tnchtna) 
229 

Pec udancyracanthua, 
176 

PUrygodermattiea, 178 
piilchrum (Gongylo- 
noma), 117 


Quasitholazia, 177 
Quimpona, 252 
Quimponidro, 252 


ra/lida (Ftlana)_, 185 
ramomx {Qowjyloncma), 
117 

rrcondtla {Dirojllana), 

mt 

I 

recondita {Ftlana), 7 
recondxlum I^Acantho- 
ctiexlonema), 7. 
roconditum, (Dipotalo* 
noma), 7, 57 
rcnalo (Dioctopli}rmo), 
226 

rcnaltH {Aacans), 226 
rcnalts (Dioctophyme), 
226 

rcnatm {Euatrongylw), 
226 

rciioli^ {Fusana), 226 
rtntdia (ZAxmbncus), 
226 

rcnoliJ* (Slnmgyhts), 
226 

rcnum earns [Lxxmhrx~ 
ctM), 226 

ropons (Dirofilana), 5 
repens {Ftlana). 5 
reticulata {Ftlana), 15 
roticulata (Onclio- 
corca), 15 


reticulata {Spiroptera), 
15 

reticulata (2’nelitna), 
15 

reticulata cqm-cabalh 
{Tnchtna), 15 
Bhabdochona, 176 
rhodest {Thclaita), 166 
rhodosii (Thelazia), 
106 

rhodcan {Thelaztua), 
166 

rhodtt SThdttzta), 160, 
167 

Birtulana, 178 
Rictulana sp , 182 
Bictiilanidae, 178 
Rictulaninse, 178 
Rictulanoides, 178 
robitstua {Chetraean^ 
thus), 185 
Rusguniella, 130 
rytiplountea (Spirura), 
68 


aanguineua {Lumbn- 
cua), 226 

aangumia {Ftlana), 3, 
11 

aanqutnta cqui{Ftlana), 
30 

eangutnta equt {Micro- 
filana), 30 

aanffuints homtnia {Ft- 
lana), 11 

aangumia homtnia noc- 
tuma {Ftlana), 11 
aangiiinolmta {Ftlana), 
109 

eangmnolcnta {Spiro- 
cerca), 100 

aanguinolcnta {Sptro- 
ptcra), 109 

aanguinolcnta {Spirura) 
109 

Schistorophinn!, 177 
aciUicola {Corontlla), 
163 

acillicola {Proleptus), 
103 

acillicola {Spiroptcnna), 
163, 

Scolocophilos, 247 
acutata {Aeuaria), 125, 
126 

acutata {Ftlaria) 117 
acutata {Spiroptera), 
117. 


acutata etofagea bona 
{Ftlana), 117 
acutata aaophagea bona 
{Spiroptera), 117. 
aeuialum {Gongylo- 
nemo), 117. 

**^r7*** (•Wysomtmws), 

socrotona (“ Spiro* 
ptora"), 183 
Serradaenttia, 220 
aerrala {Serradacnitia), 
221 

sorrafus (CucuIIanus), 
221 

Sotana, 20 
Sotaninio, 2 
Seuroeymea, 71 
aexalata {Ftlana), 104 
aexalata {Habronetna), 
104 

aexalata {Spiroptera), 
104 

Boxalatus (Ph>’<;oco- 
phalns), 104, 107 
atamenata {Cheiraean- 
thua), 185 
sigmura (Thylaco- 
noma), 174 
amitht {Spiroptera), 

95 

amtfhit {Ftlana), 05 
smithii (Parabro* 
noma), 05 

aoctalia {Chetraean- 
thua), 185 

Boutbnolli (ICchinoco 
phalus). 105 
spinigorum (Gnatho 
stoma), 185 
aptntgenim {Onathoato- 
mum), 185 

apinigerum {Uaaloapt- 
culum), 43 
SpinitcctuR. 171 
apinosa {Eehinuna), 

142 

spino<<n (Totmmorcs), 
142 

apinoaianmua {Chetra 
canthua), 191 
npinosissimiJB (Erbmo* 
cophaliis). 192, 193 

apirale {Oongylonnna), 

117 

apirale {Tnehtne), 220 
BpirnliB (Aciiana), 132 
apiralta {Diapharogus), 

132 
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jmraTM {Dupharyra), 
132 

spiralis (Microtctra- 
mores), 144 
^roli« {Tdrameru), 
144 

sptralts {Tnehtna), 220 
i^rolu (SVtdline), 220 
spiralis {'R’lchmolla), 
229. 

tptralia ITnehinia), 
229 

aptralts {Tropidoeerea), 
144 

apvraha columbsn {Dm 
pharayua), 132 
tptralm homtnw' {Trt- 
ehtiMi), 229 
Spirocerca, 108 
Spiroptara, 124. 

“ Spiroptara,” 182 
“ Spiroptara ” spp , 
184 

SptropUnfut, 162 
Spiroxyina*, 202 
Spiroxys, 202. 

Spirura. 67 
Spirundic, 67, 182 
Spiranna>, 07 
Spiraraidea, 1 
Squamonoma, 92 
Stelmtua, 220 
atomoxeoa {Ftlana), 75 
atomoxeos {Sptroptera), 
75 

Mnmsent {Oastixmodtu) 
112 

strassonii (Castro- 
nodus), 112 
Stroptopharagns, 101 
tlrigm {Ftlarta), 104 
Mngm {Spiropfcra), 104 
atrongyhfonnm {Sptrxi- 
ptera), 97 

atnmgyhna {Ardvenna), 
97 

strongjdina (Ascarops), 
97 

atrongyUna {Ftlarta), 
97, 104 

atrottyylina {Habro- 
nema), 97 
atronyyhna {Spiro- 
ptera), 97 

atrongyUna ama laht- 
ait {Spiroptara), 104 
Strongj'lnns, 183 
aubaeqttalta {Ci/heoapir- 
ura), in 

jraar n, 


atdiasqitalu {SptroeertM), 
113 

subfile {OongyUmema), 
117 

SUM {Trtehoeephalua), 
237 

suis {Tnehuria), 233 
sumont {Oongylonema), 
122 

swooti (Camallanns), 
212 

Synhimantns, 174 


Tanqua, 198 
Tmtaeidana, 29 
tentaeulata {Ftlana), 
32 

tontaculaia (IJrolabcs), 
250 

fenue (Colodtum), 241 
tonnis (Quasitholozia), 
177 

fenuMstmum {Tneho- 
somq), 241 

tmvnaaimmn {Tnidioao- 
mum), 241, 242 
terebra, Ftlaria, 32 
Tetradenaa, 198 
Tetramores, 142 
Totramonds, 141 
Totramonns, 141 
Tholozia, 166 
Thelaziuuo, 141, 165 
Thdaxiua, 166 
Thominx, 240 
Thubmuca, 160 
Tbylaconema, 174 
flora {Aacarta), 198 
tiara (Cienoeephalua), 
198 

tiara (Tanqua), 198 
Itara {Tetradenoa), 198 
toryuata {Sptroiya), 
204 

tnangidum f' Spiro- 
ptara ”), 183 
Tnehtna, 229 
tnehtna {Aaeana), 277 
trichina {Paendedtna) 
229 

Tnehtne, 229 
Trichinolla, 229 
TnchmelUdo!, 229 
Tnchinellinie, 229 
Tnchinelloidoa, 229 
Tnehmta, 229 
Tnehtnna 229 


tnehiura (Aaearia), 
233. 

tnehiura (Trichuns), 
273 

tnehiura {Triehurua), 
233 

iriehxuna {Triehoee- 
phalua), 237 
Tndhtuna, 272 
tnehwna {Tricocepha- 
lua) 233 

tnehturua {Tnehoeepha- 
lua). 233 

tnehturua {Tnneho- 
eephalua) 233 
Tnehoeejalua, 272 , 
Tnehoeephtdoa, 232 
Tnchoeephalua, 232 
Tnehokephalua, 272 
Tnehoaoma, 240 
Tnehoaomum, 240 
Tnehoatoma, 240 
Triehosephalua, 232 
Tnehuna, 232 
Tnehunnae. 232 
Trichuns, 272 
Tnehurua, 272 
tnehurua {Tnehoeepha- 
tw), 233 
Tneurta, 272 
tneuapia {Aproeta), 37 
tncuspis (Diplotnxna), 
36,37 

tneuapia {Ftlana), 77 
Tnplofn'ma, 76 
tropica {Fikina), 67 
Tropidocerea, 142 
Tropidurua, 142 
Troptaurua, 142 
tuberosa (“ Filana ”), 
52 

turdorum {Ftlana) 51 
Turytda 145 


uca (Khabdochona), 
176 

uneinata {Tnehtna), 
70 

uneineUua {Cheiraean- 
thua), 192 

uncinatus (Echinoce- 
phalus), 192. 197 

urocissse (Diplotn- 
lena), 41 

uroeiaaas {Diplotri- 
■Gnto), 41. 

Urolabes, 249 

T 
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urs^ (Gonnulonrtna), 
117. 

umt [Sptroptcra), 117. 

t arati\ (Ahrcviata) 153 
mroni {/■ liana), 41 
\nrani (Hn-sfospicu- 
lum), 43 
tarant {Lcptosonia), 

155 

\ai-nni (Pin saloptcro), 
153, 155,'l3fi 
1 Vh/i, 03 
teno mt(hncn«t’i 
(Funa), 01 
Vermieulus, 03 


tcrrueova (Spiropfcra), 
120 

\omicostim (Gongj'- 
lonoina), I2u 
tvrracowm (Tnc/ioso~ 
vmm), liO 
\ o\ crsi (Papilloso* 
tnria) 34 

tnsccrahs {At.cari't) 
226 

visccrahs {Dtocio- 
pht/me), 226 
vitccralt^ [Ea«troiyi/ 

Ittft), 220 

itscrralis {Fusana), 
226 


viviparo (“ Filunn ”), 
>4 

\ j\ ipara (Mirropleura), 
Co 

vulf/antt {Tneltans), 
233 

iriscJicren (I liana), H 
Wmliororia, 11 
tcudicrena (Ftlana), 
11 . 

zsdiokkci {Ftlana), 70 
Zbc liokkt’i (Hnbro* 
nomn), 70 






